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INTERIOR WIRING. 


ir the Institution of Electrical Engineers possessed a code 
of bye-laws, and one of these strictly prohibited papers of 
an advertising character being read at its meetings, we would 
not oppose the suspension of such a bye-law at the present 
time, were it suggested that by so doing the wiring question 
would receive a full and adequate discussion. On the prin- 
ciple that “desperate diseases require desperate remedies,” 
one may regard with equanimity even such papers as those 
presented to the Institution by Mr. Sam. Mavor and Mr. 
Fred. Bathurst. The position of tho wiring industry is 
indeed desperate when we hear of firms undertaking to 
wire 12 16-C.P. lamps for a paltry sum like £5. Work to 
the strictest specification is being taken at less than 17s. 6d. 
per lamp, complete with fittings. Papers on this question 
of the hour may therefore be taken in the light of special 
pleading, and even if savouring of the show room and 
counting house, they ought to do some good. 

Now, what story have Messrs. Mavor and Bathurst to tell 
us? They are at one in condemnation of the manner in 
which much of the present work is being carried out. Their 
strictures are not one whit too severe, nor do they even touch 
the worse examples that are to be found. But the remedial 
measures they propose are very different. Mr. Mavor would 
have us pin our faith to concentric wiring with the outer 
earthed. Mr. Bathurst, on the other hand, presses upon the 
industry conduits for interior work as the salvation of the 
wiring contractor. In each case, the arguments in favour of 
the special departure are put forward very clearly and most 
satisfactorily, but we cannot help noticing the gap between 
the ease with which the much abused casing work is carried 
out, and the peculiarities of the new methods. We may 
accept a conduit as being a feature of first-class wiring, but 
there are many who will not be prepared to admit that an 
insulating conduit is necessary, or that cven if such be used 
a lower class of insulated cable is permissible therein. In- 
deed, we have good reasons for believing that Mr. Heaphy’s 
predilection is for wrought-iron pipe, with cast-iron covers 
to all switches and fuses. Much might be said as to the 
objections to bitumenised paper for the purpose ; we have 
seen it burn when assisted in the process by a lucifer match, 
and it is evident that it would tend to mask a fault in the 
dielectric of a conductor within it. Unless armoured, it is 
not mechanically perfect ; but, for all that, it is a good 
thing, and the details in connection with its use have been 
thoroughly worked out. The great objection to any conduit 
system, desirable as its use may be, is the expense attaching 
to its adoption, and the fact that chases have to be cut, and 
afterwards made good, where it is to be run in existing 
buildings and premises already in occupation. A conduit 
system with air insulation, and one that conld be freely used 
in surface work, was brought out some time ago by Messrs, 
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Cook, Smythe & Payne, but latterly we have not heard 
much regarding the progress of what appeared to be a pro- 
mising development. Mr. Bathurst asks that, in any con- 
sideration of the wiring question, due recognition may be 
given to the use of an insulating tube, as one of the factors 
which must enter into the question of perfect wiring. Had 
he said “interior conduit,” instead of “insulating tube” 
—thus leaving the material to be specified in individual 
cases—we should have been more readily inclined to agree 
with him. Of course, we are aware that the term we have 
used is claimed to be proprietary, but its meaning is wider 
than this. 

Although it may be admitted that wood casing fails in 
many respects, it has done, and is doing, good service. In 
careful hands, it is neat, and can be made to perform the 
function of supporting the wires and cables in their proper 
position. Asa mechanical protection it is not perfect, but 
it is more generally adapted to this purpose than any of its 
proposed substitutes. It is deficient in insulating protection, 
but then the cables must be insulated properly with vul- 
canised rubber, and not rely upon the }4-inch fillet of wood 
separating them. It is not damp-proof, nor incombustible, 
and it should never be used where these qualities are of the 
first importance. Porcelain and slate alone fill the bill, and 
since the largest amount of wiring is surface work, casing, 
with all its disadvantages, is a good servant. If surface 
work is required on the score of economy, and surroundings 
permit, it may be better to adopt open work on porcelain 
insulators. For examples of these, we have only to look at 
the wiring done on the “ Siemens’s visible” and “ Peschel ” 
systems. It is noteworthy, says Mr. Bathurst, that in 
the only prominent installation in this country—we 
suppose De Keyser’s Royal Hotel, Blackfriars—where 
open work has been used, the single source of trouble 
which occurred arose on a circuit in a damp cellar, where, in 
order to conform with the fire office requirements, wood 
casing had been employed. We know that in this hotel 
there are over 1,700 16-C.P. lamps and six arcs, and the 
insulation of the whole, with lamp brackets, switches, 
&c., in position, and 34 miles of wire and cable in use, was 
over 1 megohm. Open work and conduit work fulfil one of 
the conditions insisted upon by Mr. Bathurst—accessibility 
—that is, the means of periodically examining the whole of 
the conducting system, and replacing any part found defective. 

Coming to Mr. Mavor’s plea for a general adoption of 
what is distinctively known as “Conarmor,” or concentric 
wiring, we find very much the same state of affairs as with 
conduits. Conduits are used for street work, and might be 
80 inside ; concentric cables are used outside, but they have 
both conductors insulated; sometimes the station end is 
earthed, but here the conditions are peculiar. So far as Mr. 
Mavor is aware, no system of concentric wiring in which both 
the inner and outer conductors are insulated has ever been 
used for inside work. More is the pity! But we can see 
that the great obstacle is to obtain reliable concentric cable 
of small copper area, and in addition to this, there are grave 
difficulties in the way of designing switches, fuses and junc- 
tions, which shall meet electrical and mechanical require- 
menis. 7/214 conductors are used on the concentric system 


right up to the lamps. With this size of cable, or something - 


a shade smaller, an insulated concentric system might be 


devised by the adoption of a complete distributing board 
system; we know that endeavours are being made to do this, 
and can only hope they will be successful. Mr. Mavor, how- 
ever, frankly admits that, under the existing Board of Trade 
regulations, concentric wiring is not admissible where con- 
nection has to be made to a source of public supply in this 
country. The only means by which it can be used is to 
insert between the service lines and the lamp wiring a one- 
to-one converter, if the system is alternating current, and 
this, we believe, has been done in the case of a City church, 
which is thus enabled to obtain its supply from the City of 
London Company’s mains. The expense has, however, 
usually to be borne by the consumer, and is prohibitive ; 
in certain instances the advantages of concentric wiring may 
be so great as to warrant this expenditure, but we fear that it 
is too much to expect that such a modus vivendi will be at 
all generally sought. 

Concentric wiring has, nevertheless, some points in its 
favour that do not seem to have come home as yet to the 
mind of the average wiring contractor. Competition is 
cutting down the copper put into a job to the lowest possible 
limits. Now, with the concentric system, a good distri- 
bution of potential is ensured, as the smallest conductor 
used is 7/214, and this is carried up to individual lamps. 
Another important advantage thereby derived is the reduc- 
tion in the number of fuses, aud consequently increased 
reliability. Mr. Preece said, so long ago as 1888, “ that this 
question of cut-outs is very much overdone ;” it is overdone, 
because when wiring is cut down to its minimum a large 
number of changes in sectional area are unavoidably intro- 
duced, and, by the fire office rules, at each of these a cut-out 
has to be inserted. The ease with which a single lead- 
covered or armoured cable can be erected is another benefit 
to all concerned. Some time ago a friend of ours put up four 
lamps in a room where current was taken from a private 
plant. This work was finished within four hours, and looks 
well; the labour employed was only one man and one boy, 
so that a saving was made in this item that compensated for 
other things. Altogether, concentric wiring is a factor 
to be reckoned. with, and the attention now drawn to it must 
react favourably upon the future of interior wiring. 


THE TROUBLES OF ELECTRIC LIGHT 
WORKS. 


Tue lot of electric supply concerns is not always cast in 
pleasant places. It may be comparatively free from internal 
troubles, save that caused by an ambition towards efficiency ; 
but it may go no further outside than the threshold to be 
landed in extreme difficulty. We are not exaggerating when 
we say that the worst evil that can befall an electric light 
undertaking is to vibrate adjoining property. Once com- 
menced, the trouble may grow like a rolling snowball. 
During the last two or three years there have been some 
instances which have not all ended happily for electric light- 
ing. To slightly shake a neighbouring pothouse has cost 
one company some thousands of pounds; another company, 
to preserve its existence, has felt constrained to purchase 4 
theatre, while other concerns have been on the verge of 
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shutting down their plant because they could neither meet 
the demands of those vibrated, nor afford to go to law. 
Indeed, matters have now come to such a pass, that to be 
vibrated by an electric lighting concern is equivalent to 
being heir to a snug little fortune. We are not seeking to 
deny the rights of the public; even a pothouse can claim 
some immunity from shaking; but without restricting the 
privileges of the community, there is need for some equity. 
Litigation is persisted in only by the unwise, and those 
who cannot help themselves, and electric lighting com- 
panies have been more inclined to settle reasonable 
claims than to contest them in a Court of Law. The 
electrical works, which are carried on away from houses 
and buildings, are fortunate. They may not be free from 
troublesome complaints for all that. If we remember 
rightly, a resident of Kensington once laid a most serious 
complaint of vibration against the local electric lighting 
company, whose works were about a hundred yards away. It 
was pointed out, with some satisfaction, we believe, that the 
railway which passed close by was much more likely to give 
rise to such troubles, but the company owning it was, under 
their special act, in the happy position of being able to defy 
the west-end householder. 

As the law stands at the present moment, electric lighting 
companies are afforded very little protection. Indeed, it 
is quite easy for them to become victims to blackmailing 
operations. An electric light station might be built far from 
any habitation, yet if a man chose to put upa house alongside, 
and he felt any vibration, he could obtain either an injunc- 
tion, or compensation at his own price. An injunction 
means that the vibration must be obviated within a certain 
period, or the works closed. Yet the powers under which 
an electric lighting undertaking exist enjoin a heavy daily 
penalty if the lighting operations are stopped. A more 
anomalous position would be hard to find. Supposing an 
injunction were carried to its logical conclusion, a sequestra- 
tion would be appointed with unlimited powers, which would 
mean the total ruination of the concern. Trading on the 
fact that a company will avoid at all costs such a catastrophe, 
the one vibrated can demand almost anything. LExtor- 
tion is a contagious disease. If the erection of a central 
station wipes out a slum, and improves a neighbourhood, 
it is quite likely in two or three years’ time that flats will be 
erected ; it is very possible a vibration will be felt in these 
flats if they are constructed in the usual way. The result is 
a tenant complains and demands compensation, and with the 
other tenants following the example, one soon arrives at the 
compensating capacity of the concern. 

The extreme jeopardy of the present state of things is 
recognised by all electrical companies, and we believe that 
some combination has been effected for the purpose of in- 
fluencing improved legislation. We do not think for a 
moment that they will obtain anything like the wide powers 
granted to railway companies, for instance, but it should not 
be difficult to convince the legislature that as lighting is an 
important public service, it ought not to be unnecessarily 
handicapped in performing that service. No one desires 
that electric lighting stations should be permitted to do their 
work regardless of public convenience, but we do want the 
right of the public to bleed electric lighting companies 
restricted. 


PURE SCIENCE. 
WE have received a letter from Mr. Frederick J. Nash, 
Nyack, New York, U.S.A., enclosing an article “On Electro- 
lysis and its Remedies,” of which he is the author. 

A perusal of Mr. Nash’s article would appear to indicate that 
the standard text-books are distinctly at variance with Mr. 
Nash’s “ purely scientific” views, as a few extracts will show. 
He says : “ Theoretically, if all the electricity sent out over the 
trolley wire could be returned, no electrolysis would result. 
This, however, has not yet been accomplished, though several 
distinct attempts have been made. It was thought that acon- 
tinuous rail would return the current, and on some roads the 
continuous rail was used with most unpleasant results to the 
cars and the passengers, as the rail would bend by the force 
of heat and cold.” The standard text-books with which we 
are acquainted teach that the current is the same at all 
sections of a closed conductor, and that exactly the same 
current must enter a dynamo by its negative terminal as 
leaves it by the positive terminal, According to Mr. Nash’s 
view, this is not so; only a fraction of the current returns 
to the dynamo, the rest is lost in the earth ! 

“ A scheme more feasible than any other suggested, and 
quite as cheaply constructed, is to lay between the rails a 
copper wire of the same conducting capacity as the overhead 
wire, insulated within an iron pipe by being packed with 
pulverised silex, the best insulating material known, and a 
substance that resists all forms of chemical and electrolytic 
action. The ends of the pipes are connected by a double 
T-joint, and the wire soldered to make it continuous. From 
this double joint, branch pipes and wires insulated in the 
same way, are led to the ends of the rails. Upon each end of 
the copper wire, when fastened to the rail, is placed a copper 
disc. This disc is pressed close to the rail, and the iron pipe 
is screwed into it and made watertight by means of soft lead. 
When constructed complete, there exists a central insulated 
copper wire, connected by insulated branches to both ends of 
each rail. With this system, the electricity passing from the 
car to the rail leaves the rail at each end along this copper 
wire. This copper wire with the disc being so far superior 
to iron as a conductor, will take from the iron all the elec- 
tricity in it. It is well known that the electric current follows 
the best conductors always, and will seek the copper wire con- 
nected with the rail rather than the earth.” 

Mr. Nash evidently believes that if a shunt circuit has less 
conducting capacity than the main circuit, no current will 
flow through, a fallacy which it is needless to controvert ; Mr. 
Nash’s central silex insulated conductor will therefore by no 
means prevent leakage currents entering the earth and cor- 
roding the gas and water pipes. 

“The Silex Core Insulation System,” says Mr. Nash, “ has 
been thoroughly tried and found successful. It is protected 
by United States patents.” We should not be surprised to 
find that these patents stand in the name of Frederick J. 
Nash. In that case, his unqualified recommendation of the 
silex insulated electric conductor can hardly be termed 

“ purely scientific.” 

Though Mr. Nash’s science is somewhat shaky, one pas- 
sage of his description of the meanderings of the leakage 
current is worth quoting :—“ That part of the current which 
is not returned escapes into moist earth, and follows the 
lines of greatest moisture until it reaches the iron water and 
gas pipes, and there revels in the unlicensed embrace of its 
affinity.” Though Mr. Nash does not shine as “a pure 
scientist,” he probably might have made his mark as a 
decadent poet. 
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THE ELECTRIC LIGHTING OF 
SHREWSBURY. 


ON a recent journey to the North of Eogland, we took the 
opportunity of calling at that far-famed town of cakes—to 
wit, Shrewsbury—to inspect the newly-erected electric lighting 
works, A stranger whose duty or pleasure takes him to the 
Shrewsbury Works will not find them very easily ; indeed, 
if unaided, he will probably know the old town fairly well 
before his mission is fulfilled. We were fortunate in 
securing the services of a policeman, whose time hung heavily 
on his hands, who guided us from the railway station 
through the principal streets or hills of the town till we 
arrived at the verge of a precipice, when we were told that 
the electric lighting works were at the bottom. A perilous 
descent by means of what is known locally as the “Seventy 
Steps,” each step being a double one, brought us more or less 
safely to the door of the works of the Shropshire Electric 
Light and Power Company, Limited. 

Shrewsbury is not a large town, its inhabitants number 
abont 30,000, and there does appear to be much disposition 


which are fed by two Worthington pumps; there is also in- 
stalled a small Berryman feed water heater. The electrical 
plant consists of three units, which are shunt-wound 
machines, each giving 220 volts, 150 ampéres, at 500 revo- 
lutions, driven by Belliss double-acting engines. 

The B.H.P. of these engines is 49 when running at 500 
revolutions per minute; the steam pressure at engines is 
120 Ibs. per square inch; the diameter of H.P. cylinder, 
74 inches ; and the L.P. cylinder 12 inches; the length of 
stroke being 5 inches. 

These engines are fitted with a patent system of forced 
lubrication, which are claimed to conduce to noiseless work- 
ing, and preventing wear taking place at the journals; but 
being essentially automatic in its action, it enables the engine 
to be run with a minimum of attention. Another special 
feature of these engines is the arrangement of the slide 
valves, requiring one eccentric and rod only. The cranks 
are set opposite each other, and steam being admitted simul- 
taneously to the top of one cylinder and the bottom of the 
other, the reciprocating parts are balanced, and it is said that 
a high speed is made possible without setting up undue vibra- 
tion. The engine is fitted with a centrifugal governor, carried 


SHREWSBURY.—DyNAMOS AND ENGINES. 


to grow. Moreover, the town is compact, the business 
portion being fairly central. Consequently it is not sur- 
prising to find that a low pressure system has been adopted. 
The works are exceedingly small—indeed, the magnificent 
shaft which has been built somewhat belies the interior. 
There are adequate reasons for both these facts, however. 
The small plant was provided because the demand for electric 
energy was not expected to be very great, and a very high 
chimney was necessitated because the station is placed in a 
hollow, and it was imperative for the smoke to clear the 
houses on the higher ground. 

We ought to mention here that the original concession 
for lighting the town was secured by Messrs. Edmundson 
and Son, who afterwards erected and completed the works 
for the Shropshire Electric Lighting Company. 

The works have not been completed many weeks, and on 
the 10th of this month, next Tuesday, in fact, they will be 
formally opened, although the supply of electrical energy was 
commenced some time ago. The plant is neatly arranged, 
and forms in some respects a model of a small station. 

The boiler house contains three Babcock & Wilcox boilers, 


by the crank shaft, and connected to the throttle valve, and 
so arranged as to be capable of adjustment while running. 

. Another point of interest in the station is the balancing 
transformer, which is capable of dealing with 160 amperes 
passing in the middle wire of the three-wire network. The 
machine has a single set of magnets, the armature having 
two windings connected up to the commutator at either end ; 
these windings being equal as regards the number of turns 
and resistance. This machine runs ata speed of 1,200 revo- 
lutions per minute. The balancing charging transformers 
are two in number; the primary of each is supplied with 
current at an E.M.F. of 110 volts; the secondary gives an 
output of 50 amperes at 35 volts. This is connected in series 
with the mains for charging the accumulators, the E.M.F. of 
the charging current being regulated by a resistance in the 
primary circuit. 

The switchboard is made up of three dynamo panels, each 
fitted with ammeter, double-pole switch and fuse, and 17-way 
switch and resistances for regulating the E.M.F. of the dy- 
namos. There are also two accumulator panels, each fitted 
with ammeters for charge and discharge circuit, two single-pole 
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switches, a 12-way battery regulating switch, and a starting and 
regulating switch with resistances for charging transformer ; 
and one balancing transformer panel fitted with a double-pole 
switch and a transformer starting switch with resistances. 
There are also two feeder panels fitted with ammeters and 
fuses for four feeders. Large dial voltmeters are provided 
for the dynamos, accumulators, and feeders. 
All the dynamos are wound for 220 volts, and coupled in 
Ilel on to omnibus bars, from which outside feeders 
take their supply of current. The centre wire is brought 
back to a centre terminal in between the two armatures 
of the balancing transformer and to the accumulators, so 
that either the balancing transformer or the accumula- 
tors may be used for supplying the excess current to balance 
the two sides of the network. ; 
The accumulators are charged as far as possible directly 
across the omnibus bars, the charging transformers being 
used for the latter portion of the charging The primary 


SHREWSBURY.— SWITCHBOARD. 


circuits of these are connected across from one of the outside 
mains to the centre wire. 

The mains are of Callender’s manufacture, and are con- 
structed and laid in the usual way with this class of mains. 


CAR AND POWER HOUSE TESTS. 


Now that the interest taken in electric tramways has so 
greatly increased in the British Isles, data as to the amount 
of power required to drive an electric car under various con- 
ditions, and the factors which have to be considered in con- 
nection therewith, are worthy of careful consideration. 

It may be stated at the outset that owing to the speed 
limitation imposed by the Board of Trade in this country, 
electric cars will probably be worked more economically here 
than in America. As an offset, the daily mileage of each 
car will not be as great as on the other side of the Atlantic. 

A great step in advance, so far as economy is concerned, has 
been madeat Bristol, Dublin, and Coventry, by the use of a poten- 
tial of 500 volts, instead of the 300-volt current heretofore re- 
quired by the authorities. As 500 volts has always been success- 
fully and safely employed in America and on the Continent, it 
is difficult to see why this restriction was originally imposed. 


The most complete and recent car tests of which results 
have been publishcd, are those by Mr. H.S. Hering in the 
Electric Railway Gazette of New York. 

These were carried on for over a year, from the spring of 
1894 to the summer of this year, on some of the largest 
electric railway systems of Baltimore, Md. 

The first and most important factor in tests is the relia- 
bility of the instruments used. Owing to the rapid varia- 
tions of current and voltage in railway plants, accurate dead 
beat instruments must be employed, and for this work the 
Weston instruments are unsurpassed, a fact proved by their 
nearly universal adoption throughout America. 

The particular tests which are of interest are :— 

1. Determination of the coefficient of traction, and the 
influence of curves, grades, type of rail, and condition of 
track on same. 

2. Losses in various parts of the system, so as to obtain 
the total efficiency of the line. 


% ves 


To obtain the traction coefficient, a recording dyna- 
mometer was attached in the above-mentioned tests between 
two motor cars, one pulling the other. The possible error 
here would seem to be that there may be a difference in the 
friction losses when the motors are driven by the gears, 
instead of when the motors drive them; also possible losses 
due to magnetic friction from residual magnetism, and the 
absence of possible side strains on the bearings existing when 
motors drive the cars. 

These might be got over by carefully ascertaining the effi- 
ciency of each car motor at various currents and speeds for 
given voltages, and thus being able to deduce the torque on 
the wheels, or the pull at their periphery for a given output. 

Some interesting results are given in Table I., which is 
compiled in data given by Mr. Hering. The total pull, as 
measured by the dynamometer, is expreased by :— 

P = WS8in. a + p W COB, a 


— 
OF? 
in which p = dynamometer pull in pounds, 


w= weight of car in pounds, 
p = Coefficient of traction, 
a =‘angle formed by!grade on horizontal. 
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As the angle a even for heavy grades is small, we can 
admit that cos. a = 1, and therefore 


or expressing ¢ g a in per cent. of grade, coefficient of 
A dynamometer pull in pounds 
traction =—» weight of a — per cent. of grade. 

From this formula the figures given in Table I. have been 
worked out. 

That the results of trailing a motor car are no criterion 
of the horizontal pull of the car when running under its 
own power, is borne out by this table, as when the gears of a 
motor car were removed, the traction coefficient per ton was 
9°85 lbs., as against 14°95 under similar conditions with the 
gears on. Now the efficiency of the simple reduction gear- 
ing used on motor cars is over 90 per cent. 


TABLE T.—TRACTION COEFFICIENTS. 


ome tiedioe Dyna- | Equi- | cient of 
miles eight} mo- | valen ac 
Kind of car. |Grade.| | of pull per| Remarks. 
hour pull, | level. | ton on 
level 
p.c. Ibs. Ibs. Ibs. Ibs. 
Trailer 595 | 4°11) 6,270} 400 | 264 98 | Track dry 


Motor 597 | 16,872} 1,119 | 112 14:95 
258 |11°10/ 16,872} 533 

Motor car 
with gears or 
armature ...| 597 | 7°23| 16,135] 1,036 | 73 9 85 oe 
Motor car .. | 595 | 8°14|16,3C0| 1,056 | 85 11°75 | Track wet 


This shows that the method of applying this dynamometer 
test by trailing a motor car will not give very satisfactory 
results, although interesting figures may be obtained. 

Table II. gives some of the results obtained from a series 
of tests carried out on the electric roads of Baltimore. The 
conditions under which these were carried out resembled 
much more those maintaining on a light railway than a 
tramway, both as regards track and . 


Tas.LE IJ.—ReEsvutts or Car TEsts. 


Out- | Home-| Round; Out- | Home- 
ward, | ward. trip. | ward. | ward. trip. 


Length of road tested 


in miles ... 499 | 2073) 2073) 4146 
Straight track in per | . 
cent. of total ...) 885 | 892 | 888 | 671 | 67-1 67:1* 


cent. of total ..| 52 52 52 0 0 0 
per cent. of total...| 230 | 718 | 948 | 357 | 643 /|100 


per cent. of total...| 71°38 | 230 | 948 | 643 | 35°7 /|100 
Total rise in feet ...|123°7  |4830 (606°7 |1030 (1927 | 295-7 
Weight of car loaded | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 | 14,710 


Mean ampéres over 
entire road «| 130 | 896 | 263 | 262 | 377 | 319 


per hour ... 126 | 187 | 182 | 178 | 169 | 173 


Mean ampéres whilst 
using current ...| 288 | 458 | 400 | 438 | 560 | 503 


Mean station voltage |514 (517 (515 (514 (514 /|514 
Mean car voltage ...|510 (505 (507 497 (490 493 
Mean drop in volts 

over entire road...| 4 12 8 17 24 20 


Watt hours per car 
mile ove |642 1,675 | 1,159 | 861 
Mean station E.H.P.| 89 | 275 | 182 | 182 
Mean car E.H.P. ...| 87 | 246 | 178 | 170 | 23:8 | 20°4 
E.H.P. lost on linein| ~ 

percent. of statio: 


* Car mounted in both tests with two G.E. 800 motors, each weighing 
1,455 Ibs., and “K” controllers, 


It must be noted that the road tested was not an easy one, 
there being numerous grades and curves. 

The instruments used in these tests were a tachometer 
fitted to the car axle, and graduated so that at any moment 
the speed in miles could be read off. A Weston ammeter 
was put in the main trolley circuit to measure the total cur- 
rent supplied to the car, and another instrument of the same 
type was put in series with one of the motors, thus giving 
the current which one motor took. A Weston voltmeter was 
connected between the trolley and the ground to measure the 
total potential at each moment on each particular part of the 


line. The times were taken by means of a chronometer, and 
were determined down to quarters of a second. 

- Voltmeter readings were also taken simultaneously at the 
power station, so as to measure the full voltage on the line. 

It would seem that it might have been better if a second 
ammeter had been put in series with the second motor, as 
when the motors are in parallel it is perfectly possible that 
owing either to difference in the motors or to skidding of the 
wheels, the work done by one motor could vary within very 
large limits from that done by the other. 

A recording wattmeter was placed on the car, and read at 
intervals. Readings on all the above instruments were taken 
simultaneously at given points on the line fixed beforehand, 
the time being given by an observer stationed on the front 
of the car. It would ben been interesting if the loss of 

wer due to starting resistance and shunt resistance had 
as measured. This, of course, would have entailed addi- 
tional instruments and observers, but if such results had been 
obtained they would have been of great value. 

Very elaborate diagrams are given by the authors :—The 
speeds, amperes, volts, horse-power, and watts, being plotted 
as ordinants, while the abscissze represent the distance in feet 
traversed. 

It is a pity that tests of this kind are not more frequent, 
as by their results it would be possible to determine whether 
a line can be improved so as to increase its mechanical 
efficiency without undue expenditure. It is, of course, very 
interesting to try and determine the actual efficiency of an 
electric road ; but it is also extremely difficult todo so. By 
efficiency, we mean the average ratio of the horse-power 
necessarily applied to move all the cars on the line at regular 
speed, to'the total indicated horse-power given out by the 
engines. This efficiency, of course, is of very varying quan- 
tity, and depends, to a very large extent, on the good or bad 
driving by the motor men, and on the proper proportion of 
the units in the station, so that the average loads are as large 
as the engines will stand, without slowing down when maxi- 


mum loads suddenly come on. 
III. 
First run, | Second run. 
Data for level track. Round Round 
trip. trip. 
Average speed, miles per hour ie wi 593 10°18 
Average trolley current in ampéres ... ae 18-7 35 
Average trolley electromotive force ... «. | 456 456 
Average effective motor counter electro- 
motive force ... ove coe «oo | 384 
Average applied horse-power... ‘ae ae 115 215 
Average applied horse-power per ton ‘4 13 
Average delivered horse-power ae ae 94 17°85 
Average delivered horse-power per ton... ‘57 1:09 
Average motor efficiency ave 815% 84:0 %, 
Average electrical traction in pounds . | 596 657 
Average electrical traction in ageny per ton 36:3 40 
Average dynamometer ion in pounds 


Table III. gives some very interesting results obtaiued 
with a series parallel controller and a car weighing 8 tons, 
hauling a trailer car weighing 8'4 tons. These tests were 
made by Mr. Hewett on the Ithaca Street Railway. 

The first trip was made with the two motors in series, and 
the second with the two motors in parallel. By efficiency of 
motors is meant their electrical efficiency. The tractive force 
per ton varied from 36 to 40 lbs. 

All the foregoing tests have been made on American roads, 
on which higher speeds are permitted than would be allowed 
in England, and where also the rails differ from our narrow 
groove rails. It is to be hoped that such thorough tests will 
be carried ont on the Bristol and Dublin lines as will enable 
data to be drawn for deciding the power required for driving 
various loads at various speeds, and on various grades and 
curves under English conditions. We understand that it has 
already been found in Bristol that a smaller horse-power per 
car is used than was at first expected. With 10 motor cars 
each weighing (empty) about 8 tons, and each hauling a 


_ trailer weighing about 4 tons, it has been found that the 


average 8 on the line (stoppages included) may be taken 
at 7 miles an hour. ‘There are very sharp curves and 
— up to 1 in 16, and stoppages are very numerous. 

upposing that a trailer required about a quarter of the 


average is, Fe 150 electrical horse-power. The 
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power required by a motor car, this would give about 10 to 
11 ampéres at 500 volts per motor car. 

In American practice, where far higher speeds are gene- 
rally used, 18 to 25 electrical horse-power is generally 
admitted per motor car on the line, for roads having 10 
motor cars and being similar in profile. 


THE CREHORE VELOCITY RECORDER. 


In apparatus for the purpose of measuring the velocities of 
very rapidly moving bodies, such as projectiles, it is, of 
course, essential, says the New York Liectrical Engineer, that 
the record shall follow instantly upon the occurrence of the 
event ; but in most such devices now in use it is necessary 
to put in motion some ponderable object, such as the stylus 
of a syphon recorder, for instance, thus allowing an appreci- 
able interval to elapse before the record is made, in order 
that the lines shall be sufficiently clear to enable accurate 
computations to be made from them. 

Mr. Albert C. Crehore, of Hanover, N.H., has, however, 
recently made public a 
beautiful device 

urpose, in which a 
m of light is the 
active and imponder- 
able recording agent 
and the record is made 
upon a sensitised plate. 
That the beam may be 
manipulated without 
employing a ponderable 
shutter, Mr. Crehore 
polarises it, and by rota- 
ting its plane of polari- 
sation with the aid of a 
magnetic field, he pro- 
duces the interruptions 
as desired. 

This is done by 
placing a coil about the 
medium aff-cted by the 
magnetic field, and 
creating and withdraw- 
iag the field by making 
and breaking thecircuit 
of the coil. By the pro- 
per, uniform, relative 
movement given to the 
beam and the sensitised 
plate, therefore, the 
exact relation of the 
makes and breaks in 
any circuit can be determined and recorded. The 
meaning of the interruptions in the circuit may be 
ascertained from the photograph produced; and from 


‘the relations between the uniform movement and the 


reproduced interruptions of the beam of light, results may 
be computed. Should these. interruptions be caused by a 


Fig. 1. Fia. 2, 


moving body, such as a projectile, breaking and making the 
controlling circuit, its velocity can be accurately determined. 

The device will be readily understood by ieee to the 
accompanying illustrations, figs. 1 and 2, which represent, 
respectively, a diagram of the apparatus used to measure the 
Velocity of a projectile fired from a gun, and a photograph 
of the repeatedly interrupted ray of light. 


SHREWSBURY.—BELLIss ENGINE CasinGc Door Removep. 


In fig. 1 a ray of sunlight through an opening in 
the screen, s, and is through the P, 
which acts as a polariser, the tube of liquid carbon-bisulphide, 
T, which possesses the property of rotating the plane of 
polarisation of the beam of light through the action of a 
magnetic field, the analyser, A, and the lens, L, by which it 
is focussed upon a sensitised film supported upon the 
rotating plate, Dp. This plate is enclosed in a dark box and 
the light enters through a narrow slit shown at u. The 
coils which produce the magnetic field about the polarising 
agent, T, are included in the circuit extending along each 
side of the path of the projectile whose velovity is to be 
measured. Current is supplied by a battery and controlled 
by a switch as shown. The gun is shown atc. Cross con- 
nections, F, are placed across the circuit in the path of the 
projectile at stated intervals. Between each two of these 
connections is inserted a spring contact, x, separated by an 
insulating plug, y, which hangs a weight attached to a wire, 
z. As the projectile strikes each of these wires it pulls out 
the insulating plug and re-establishes the circuit. 
-.The operation is as follows: As soon as the current is 
turned on, its passage through the coil causes light to appear 
through the analyser and to persist so long as the current is 
on, Then upon the firing of the gun the projectile cuts the 
wire, F, at the muzzle 
and so interrupts the 
current, causing the 
light through A to 
vanish completely. 
When the projectile 
arrives at 2, the plug, 
z, will be pulled out, 
allowing the circuit to 
be made again and cur- 
rent to flow over the 
next cross connection, 
Fr. This makes the 
light appear again 
on the plate, to be 
again suddenly cut off 
when the projectile 
cuts the next wire, F, 
and again caused to 
appear as the pro- 
jectile pulls the next 
plug, z, and so on, 
causing a number of 
makes and breaks in 
the beam of light and 
thus recording the in- 
tervals between differ- 
ent positions of the 
projectile. If the 
photographic plate is 
revolved, the circle of 
light produced is inter- 
rupted at intervals and by the angle through which 
the plate turns from one interruption to another the 
time, and from it the velocity of the projectile, is measured. 
Fig. 2 shows the photograph abieel upon the revolving 
plate. The broken ring, R, represents the reproduction of 
the intermittent beam of light. The disc, p, having been 
started in its rotation, and having acquired a uniform rotation 
of, for instance, 12 or 13 turns a second, the slide is drawn, 
at a, the wire, Fr, at the muzzle cut by the projectile, at } the 
first plug drawn, at ¢ the second wire, 5 feet from the 
muzzle, cut, at 5, the second plug, y, drawn, at d, the third 
wire, F, 10 feet from the muzzle, cut, at 10, and so on, inter- 
rapting the circuit at 15,20, 30, 35,40, 45, and 95 feet, respec- 
tively from the muzzle of the gun. From the photographic 
record of the breaks in the circuit, which produces sharp 
lines, as indicated, the velocity of the projectile during any 
interval can be accurately determined. By this means the 
fact may be proved that the velocity of a projectile increases 
during the first 5 or 10 feet after leaving the muzzle of a 


gun. 


Marriage.—Mr. Joseph Wetzler, editor of the New York 
Electrical Engineer, who was married on October 30th to 
Miss Pauline Gerson, has our hearty good wishes. 
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ELECTRICAL WORK AT THE SANDYCROFT 
FOUNDRY. 


THE recently created electrical department at these well- 
known works, which is presided over by Dr. Keith, promises 
to turn out some interesting electrical plant. At a future 
date we hope to have the opportunity of fully describing 
the various applications that is made of electricity, both in 
the ordinary occupations of the foundry, and in the depart- 
ment more exclusively devoted to electricity. Although not 


yet fully equipped for 
the .manufacture of 


worm-wheel shaft carries the pinion which engages the 
6 feet diameter spiral gear wheel, which carries the crank 
pin to communicate motion to the Cornish pump. The 
motion is thus reduced from 1,000 revolutions per minute to 
12 revolutions per minute. The crank pin may be moved 
from place to place so as to vary the reciprocating motion 
from 2} feet to 5 feet per revolution. 

The motor which drives the three-plunger pump is similar 
to the one previously described. Motion is given through 
double reduction cut-spur-gear to the crank shaft which 
revolves in a cast-iron case, the crank bearings dipping into 
m'xed oil and water at each revolution. There are thre 
plungers connected 
with crank 
shaft placed 120° 


electrical plant, 
sufficient has been 
done to warrant us 
describing some small 
portion of the work 
already being don . 
at the Sandycroft 
Foundry. 

The dynamo, which 
we illustrate, and is 
according to the de- 
signs of Dr. Keith, is 
made in all sizes. Up 
to 100 H.P. (75 kw.) 
the field magnets are 
multipolar, four or 
more poles, with the 
cores built up of 
Swedish charcoal iron 
sheets, bound together 
by cast clamping pieces 
in the manner shown 
in the photograph. 
In this way, it is 
claimed that the best material--‘and construction is 
gained in a most economical manner. The sheets are 
all punched by one die for each size; the punchings 
being so uniform that they can be placed together 
to form the field magnets without the necessity of machining 
the armature space or sides of the polar parts which receive 
the coils. The arma- 
ture core is built up 
from the punchings 


15-K1trowatt Dynamo.—SANDYCROFT. 


apart by suitable con- 
necting rods. The 
removal of the plate 
on the top gives access 
to the crank shaft and 
connecting rods, while 
removal of the plates 
in front gives access to 
all the valves and 
plunger packings. The 
plungers are so packed 
that they are auto- 
matically tightened by 
the working pressure. 
The capacities of this 
pump—for 40 H.P., 
300 gallons, 330 feet 
high per minute; for 
20 H.P., 150 gallons, 
330 feet high per 
minute. The valves 
are rubber bands 
encompassing hollow 
brass pyramids, whose -walls are pierced with numerous 
holes covered by the rubber.! bands. These valves 
work noiselessly, and without jar or appreciable wear. 
All the bearings are self-oiling and self-adjusting. This 
pumping machinery is being installed in an Italian mine. 


An interesting application of the motor is that of the stamp 
mill. The mill, which 


we illustrate, is 
actually on its way 


from the centres of the 


and may be in either 
the drum or ring type. 
In the dynamo illus- 
trated, and in nearly 
all the armature 
is of the ring type, 
with a modified wah 
ing of Dr. Keith’s, in 
which parts of the con- 
volutions of each 
section of the winding 
overlap corresponding 
parts of the section of 
the winding next to 
it on one side, and 
the other parts under- 
lie corresponding parts 
of the section next to 
it on the other side, 
which is done for the 
purpose of avoiding 
sparks at the commu- 

tator. The bearings are self-adjusting and :’self-oiling. 
In the _Cornish pump gear, which we illustrate, the 
motor is a 20 H.P. one, running at 1,000 revolutions 
per minute. It is constructed in a similar manner 
to the dynamo, and is shunt-wound for 750 volts. 
It is provided with a fly-wheel to ensure steady running. 
The motor shaft, which extends beyond the fly-wheel, 
carries worm-gearing, which engages a worm-wheel ; the whole 
of the gearing is in a case to protect it from dust and dirt. The 
worm shaft has ball thrust Sensings, and runs in oil. The 


ComBiNED Moror 3-PLunGER Pomp, 20 H.P. 


to Western Australia. 
It is one of Sandy- 
croft’s special con- 
struction of iron 
frame, preferred by 
some mining engi- 
neers. Usually the 
frames for stamp mills 
are made of wood. 
It is claimed that 
this form is more 
durable and _ lighter 
than that of wood. 
The comparatively 
small size of the 
motor is noticeable. 
There are many other 
interesting uses made 
of electricity by the 
Sandycroft Foundry 
Company, which we 
shall speak of in 4 
subsequent issue. 

More particularly 
shall we have something to say concerning the use that 
is made of magnetism for lifting purposes. At the present 
moment we believe that on one of the electric 
cranes in the Forge Department an electro-magnet 18 
utilised for the purpose of moving and lifting billets 
and boiler plates without chains or other suspension 
appliances. Speaking off-hand, we should be inclined 
to think that for unloading purposes a large electro-magnet 
might be employed with advantage. But we shall have 
another opportunity of referring to this. 
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RAILWAY TRAIN LIGHTING. 


In our last impression we were able to afford some informa- 
tion in of a new +. of train lighting, the inven- 
tion of . Arthur B. Gill, now being applied by 
Messrs. J. Stone & Oo., of Deptford, to some i 

of the London, Tilbury, and Southend Railway. It is here 
attempted to make each vehicle independent, otherwise it 
would appear to be in no small measure what has been done 
before. Thus while 

the Midland, the 


We referred last week to the claim made for the new system 
of train lighting that above a given speed there was no 
increase of speed of the dynamo, and when the subject is 
looked into a little more closely it would seem that 
such will be the case. In a running belt there is, besides 
the ordinary working stress, a further stress due to centri- 
—_ action in reversing its direction of motion round the 
pulleys, and there is a certain speed at which this centrifugal 
tension represents all that the belt is capable of doing, no 

external work being 
possible. In a_ belt 


Brighton and South 
Coast, and the Great 
Northern have en- 
deavoured, and, so far 
as the two latter are 
concerned, at present 
do generate the power 
required for lighting 
the entire train by 
means of one machine 
placed in the guard’s 
van, the patentees of 
the new system devote 
to each vehicle a 


use ; 
the Brighton Company 
vide a certain num- 
r of accumulator 


Stone & Gill give to 
each coach a small 
set of accumulators. 
The need for coupling up electrically the different 
vehicles of a train is thus dispen with, Each 
coach is self-contained. The dynamo is, as in practically 
all preceding efforts in this direction, driven from the 
axle of the vehicle, and the current feeds both lamps and bat- 
teries. When the speed of the train slackens, the resistance 
and the machine are 
automatically cut out, 
leaving the batteries 
alone to provide for 
the lighting. Anto- 
matically, when the 
direction of travel is 
reversed, the connec- 
tions of the machine 
are reversed. All this 
follows in principle 
what was done by the 
Midland, and what is 
still being done by the 
other companies 
named; but herein is 
a great departure, the 
variation of speed in 
relation to its effect 
on potential of current 
is not met, as has been 
the case hitherto, by 
certain winding of the 
magnets, or by the in- 
troduction of resist- 
ance, but by a slip of 
the belt provided for 
driving the dynamo. Thus, it is said, that up to a certain 
speed—say 20 miles per hour—there is no slip, not even, we 
presume, on the machine taking up its load; but as soon 
as the train exceeds this speed, and proportionally, as it 
Increases to the highest s which the train may attain— 
say 40 miles an hour—the slip occurs, and that in such a 

lar manner as to insure a practically level pressure. 


Thus the new departure to be chronicled may, we assume, 


Summed up in individualisation of vehicle, and - 
lation of speed of dynamo by slip of belt. sad 


Sanpycrorr.—10-Stamp Minn Oprratep sy 20 H.P. Moror. belt. But let the 


Sanpycrorr.—Moror witH FoR OPERATING CoRNISH Pump, 20 H.P. 


running at a given 
speed there must always 
be a definite tendenc 
of the driver an 
driven pulleys to move 
apart and put a stress 
upon the belt. In 
ordinary practice this 
is secured by putting 
on the belt in tension. 
Let us suppose the case 
of two pulleys, a the 
driver and & the driven 
ulley, and assume 

lt velocity such that 
there is required a pull 
of 25 lbs. to keep the 
belts in non-slipping 
contact with the 
pulleys. Then we 
may reduce the speed 
of the driven pulley 
and we shall cor- 
respondingly reduce 
the velocity of the 


speed be increased 

and there will be at once an increase in the cen- 
trifugal stress, this increasing in the ratio of the square 
of the number of revolutions; but the tension of the 
belt, i.¢., the tendency of the driven pulley to move away, 
is 25 lbs., and just sufficient to prevent belt slip at the given 
specd. Obviously then, any increase of centrifugal effort 
will be exerted to 
pulling the belt out of 
contact with the 
pulleys, and the belt 
will slip and there wiil 
be increase of 
pulley speed. If the 
slip takes place on 
the driver pulley, as 
it ought to be made to 
do, then the belt velo- 
city will at once slow 
down, centrifugal effect 
will decrease, the belt 
will again grip the 
pulley and again mount 
up in speed, and so 
the action would go 
on. In actual practice 
no doubt the mean 
effect is secured; the 
belt simply runs faster 
and faster as the train 
increases its speed, until 
the critical speed is 
reached, at which the 
centrifugal effect is so 
a that the grip is too small to allow the pulley to 
ive the belt, and this point once reached, no change 
in pulley speed can cause any change in belt speed, 
unless the tension between the pulleys is varied accord- 
ingly. In fact, for every tension, there is its proper 
limit of velocity that cannot be passed, no matter how 
quickly the pulleys may run. This appears to have been 
sec in this train lighting system by means of the weight 
of the dynamo ehids Sees not hang in the vertical, and so 
gives a suitable fixed tension to the belt which is gradually 
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overcome by the increasing centrifugal tension as the train 
accelerates its speed, and the fact that the lights kept steady 
may, we think, pending further trials, be accepted as proof 
that such is actually the case. ° 

But assuming this to be the case, with everything in most per- 
fect order, wear and tear, and the hundred and one odd circum- 
stances to which a railway service must be subject, would, we 
think, speedily impair its certain action. The steadiness of the 
light referred to in our last’ week’s impression was, we 
thought, due to the cells. ‘Well! Messrs. Stone may say, if 
this is so, why discuss: the;management of the belt; and, 
although we do not, 
for other and obvious em 
reasons, admire the 


has been doubled—that is, the old single burner has been 
replaced by two burners—the light is still only good when 
the pressure is at its best. Long before the cylinder in which 


‘the gas is stored has become exhausted, the light is an un- 


readable light. As these cylinders require replenishing every 
other day, or so, it follows that the varying conditions of the 
light ought to be very much greater than those attending the 
employment of electrical apparatus when well installed. 
When we add to this the ever present dread that a serious 
mishap may arise at any moment, it is easy to understand 
the preference expressed by the public for the electric light. 
A large number of 
trains electrically 
‘lighted have now been 


method, we should 
had we sufficient con 
fidence in its action 
and permanence, be 
inclined to azree; 
but we fear it will 
not be so. Th: 
irregularities will, we 
imagine, increase, and 
with their increase the 
strain upon the bat- 
teries will be greater, 
which will tell its 
own tale in due 
course, These are 
points which we 
cordially commend to 
the consideration of 
the inventors. 
Whether there is 


running on _ the 
Brighton line for 
several years, and with 
economy. It is thus 
clear that for trains 
which are not} liable 
to be broken up on the 
journey, the applica- 
tion of the electric 
light may - be re- 
garded as an accom- 
plished fact. If it were 
not satisfactory, it 
would not have re- 
mained in use s80 
long. Although 
application in the form 
in which it is applied 
to these trains is un- 
doubtedly easier than 
where provision has to 


advantage in the 
independent applica- 
tion to each vehicle 
is yet to be seen. 
The prime factor 
will wear and 
tear. As we have 
previously pointed out, a train of 12 vehicles would 
call for 12 dynamos and 12 sets of batteries, and 
would be attended with all those liabilities to wear 
and tear and derangement common to any one of 
them. Common sense reasoning would as one to 
assume that economy would be achieved by combining the 
moving and regulating parts in one, so that all these 
chances, like eggs, might be committed to one basket. 
There may, of course, be something in the fact that, 
whereas with one dynamo one would have to generate 
current for the entire train, the current evolved by each of 
the individual dynamos is but small, and that being so, 
the commutator, brushes, and regulating gear will con- 
sequently suffer in a corresponding less degree ; still, the 
current from asix compartment coach could not, with 16-volt 
lamps, be less than 20 ampéres, and this would leave no 
margin for the cells. This current, although not great, 
would still be enough to afford trouble, unless all the parts 
governing its circulation were maintained in good order. 
By this we mean that to box up such an arrangement beneath 
the bed of a carriage, on the assumption that it will seldom 
require attention, isan error. If it will require attention, 
then the underneath portion of a railway carriage is not the 
most invitirg position in which to deal with rectifications. 
Why should that which is necessary for the comfort of the 
passengers, and, consequently, for the success of the railway 
company, be stowed away in such inaccessible positions ? 

It is the. possibility that there may yet be something in 
this isolation of plant that induces us to point out these pos- 
sibilities, in order that, if worth the consideration of those to 
whom a is of interest, they may receive it. 

It is needless to say our sympathies are with the employ- 
ment of the electric light for railway trains. Our columns 
have always been open to the subject, and more than once 
has it received our warm support. We doubt not that, 
sooner or later, railway companies will be as eager to abandon 
—as, apparently, they have been to adopt—compressed gas. 
Few who travel by trains so lighted feel satisfaction at its 
resence, for although, since the advent of the electric 
ighting of railway carriages, the volume of gas illumination 


be made for the dis- 
section of the train 


Inp., Evectric Rattway Company's Dovsie-Deck Car, at various points of 
with 175 PassENGERS ABOARD. 


the journey, we yet 
feel satisfied of its 
universal application. 
Of course, it is only by experiment we can expect to reach a 
reliable result. At the same time we must not forget that 
failure in any application which may be brought forward is 
not destined to aid the object which so many have in view, 
and it is in this sense we sincerely trust success may 
eventually attend Messrs. Stone & Gill’s venture. 


ONE HUNDRED AND SEVENTY-FIVE 
PASSENGERS ON ONE CAR.* 


Tue above illustration shows a  double-decked car, 
operated by the Terre Haute, Ind., Electric Railway Com- 
pany, carrying 175 passengers. There are 75 people on the 
stairways and upper deck. It was the last car leaving the 
ball grounds one day during the past summer, which partly 
explains the unusual number of passengers carried. This car 
is equipped with two of the Walker Manufacturing Com- 
ny’s 30 horse-power motors mounted on a standard truck. 
n - months, not operating any full day, it carried 30,000 
pie. 
Pethe car, which the illustration shows to be a double-deck 
open one, was designed by Mr. Russell B. Harrison, president 
of the company. It was used part of the time for trolley 
parties, the guests occupying the upper deck and the musicians 
the lower part of the car. : 


NOTES ON TRANSFORMER DESIGN. 


By GEORGE ADAMS. 


As some obscurity appears to exist with regard to the best 
induction to employ in the iron circuits of closed magnetic 
circuit transformers, the writer has made calculations for 
several sizes of transformers, as an attempt to clear up some 
of the points involved. 


* Electrical Review, New York. 
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The following calculations and curves hav. been made for 
a 10-kilowatt transformer, with the object of ascertaining 
the best working induction. 

The transformer plates were of the t 
and were made of soft iron of good quality. 

The induction was taken first at 1,000 lines square 
centimetre in the iron core, the induction being advanced b 
equal increments of 1,000 lines per square centimetre until 
an induction of 6,000 was reached. 


shown in fig. 7 


Fia. 1. 


In a transformer of this type, the induction could be 
varied by reducing or adding to the number of plates 
forming the iron shell ; accordingly, in the calculations which 
follow, ié was assumed that the length, 1, in fig. 2, was varied 
in this manner from 12 inches to 73 inches, the dimensions 
of each individual core plate remaining unaltered. 

The total losses in the iron were found to increase with 
the increased induction, while the losses in the copper circuits 
decreased with the increase of induction in the iron; this 
being due to the shorter length of wire required, and conse- 
quently diminished resistance of the copper circuits. The 
iron losses were calculated from the curve (fig. 3), which gives 
the results obtained by Mr. Kapp)‘in'his experiments on 
transformer plates,’ the frequency being taken‘at 100. 

The number of {turns ‘were’ supposed|:to' remain’ constant, 


and were 272 turns for the primary circuit, and 14 for the 
secondary. 

The curve (fig. 3) shows the average results obtained in 
testing several samples of plates. 
_ The thickness of the plates averaged between ‘01 and ‘013 
inches, and within these limits the thickness appears to have 
very little influence on the iron losses. The values given in 
the curve include both hysteresis and eddy current losses. 
The iron losses in watts per pound, multiplied by the weight 
of iron in the iron core, gives the total loss in watts in the 


iron. 
These results have been calculated and included in the 
table below :-— 


| See- 
Indue- | tional 
tion in | enna Nett Nett Gross Volume | Weight Total 
lines | iron in | length | length | length f i of iron i 

| of core | of core | of core | .0' FoR — 
| in cubic n losses in 
eae, = metres. | inches. | inches. | ¢hes- | pounds. | (watts. 


1,000 1,6524| 16524 | 661 | 727 |6,3456 [1.77677 177-7 


2,000 | 8622| 8262 | 33°04 | 36°34 | 3,771°84 |1,056115 211-2 
3,000 550°8) 65°08 | 2203 | 24°23 | 2,11488| 592167 236'87 
4,000 | 413°1) 41°31 | 1652 | 18:17 | 1,585°92| 44406 2753 
5,000 | 320°4| 33°04) 132 | 1452 |1,2672 | 35482 3122 
6,000 | 2754) 27°54 | 1101 | 12:11 | 1,0656 | 29835 


Referring to fig. 4, curve I. shows the iron losses at full 
oad. Curve II. represents; the copper losses at full load for 


Total loss in watts. 
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Resist- Total 
tnd | | | | Rett | rosin | Fotel | 
lines per | | secon.’ | Of | secon. at full 
sq..centi a dary, in ooo dary watts, _ load full load. 
metre eet. | eet. | CPM | ohms. ” in watts. 
| 
1,000 3,754 194 | 577 | 0147 29125 | 46895 | 957 
2,000 2,095 108 $218 | ‘0082 -| 16245 | 37365 | ‘964 
3,000 | 1,524 79 | 234 | 006 1185 | 355°37 | :965 
4,000 | 1,279 66 | 196 | 005 | 99 | 3743 | -964 
5,000 1,088 57-167 004 8175 | 39395 | ‘962 
6,000 | 1,007 52 155 ‘0029 77°75 441'73 | “957 


both primary and secondary circuits. The total losses in 
iron and copper are plotted in curve IIT., the ordinates being 
obtained by adding together the ordinates representing, first, 
the iron losses, and, secondly, the copper losses. 


Curve IV. shows the calculated efficiencies at full load, 
curve V. the current at no load on secondary, and curve VI., 
the weight of iron in the core. : 

The abscissze of the curve represent the induction in lines 
per square centimetre, while the ordinates give the before- 
mentioned values of the functions of induction. The trans- 
2,000 

100 

It will be noticed that the curve representing iron losses 

increases with an increase of induction, while the curve of 


forming ratio was taken as 


20d 


*soupdmy,y “spunod.umeaco jo 


Fig. 4. 


copper losses decreases. By adding together the ordinates of 
these two curves, we obtain the curve III., representing the 
total losses. An inspection of this curve shows that the 
total losses have a maximum value at induction 1,000; the 
losses then diminish as the induction is increased, until an 
induction of 2,600 to 3,000 is reached, and the total losses 
are a minimum at this part of the curve. ‘ 
Increasing the induction the curve rises again, until. we 
arrive at an induction of | 6,000, ' , 


ax. 
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~ It is plain that the induction may be varied between 2,500 
to 8,500 losses per square centimetre, without seriously affect- 
ing the efficiency of the transformer. 

Curve VI. gives the weight of iron used in the core of the 
transformer, and indicates the fact that the weight of iron 
diminishes with an increase of induction. The weight of 
copper used in the primary and secondary circuits also di- 
minishes, on account of the reduced length of wire required. 

From considerations of first cost, it is advisable to make 
the induction as large as possible. We arrive then at the 
conclusion that the best induction to work at, in order to 
satisfy the two conditions of high efficiency and low first 
cost, is, from 3,000 to 3,500 lines per square centimetre. 

We have next to consider the question of the no-load cur- 
rent, a8 this is a source of waste of energy, and should 
therefore be kept as low as possible. 

Between the limits of induction of 3,000 and 3,500, the 
no-load current varies from *31 to *32 ampéres, so that the 
no-load current would not be much greater for the higher 
induction ; we might therefore safely work at an induction 
of 3,500 lines per square centimetre. 

Although it would be injudicious to draw general conclu- 
sions as to the best working induction from the consideration 
of one particular transformer, yet some useful suggestions 
may be obtained from an examination of the curves, and 
figures given. 

By constructing similar curves for transformers of various 
types and pe even general conclusions might be 
arrived at, which would clear up some doubtful points con- 
cerning not only the best induction to employ in any parti- 
cular case, but several other important items in the construc- 
tion of transformers. 

It may be safely inferred, however, that curves for other 
sizes and t of closed magnetic circuit transformers 
would be of the same general nature as those given above. 

The writer does not put forward these curves and figures 
as an illustration of the most economical form of trans- 


- former. It is quite probable that improvements might be 


made which would result in an increase of efficiency, and at 
the same time effect a reduction in first cost. 


THE TREATMENT OF PERSONS STUNNED 
BY ELECTRIC SHOCK. 


TE Minister of Public Works in France has drawn up, with the - 


assistance of the Academy of Medicine, a series of instructions for 
the treatment of persons stunned by accidental contact with con- 
ductors of electricity. We give the following summary of the official 
document, which be found in full in L’ Industrie Electrique :— 

The instructions in the first case refer to cases of contact with con- 
ductors carrying continuous currents. Every 
electric shock should be attended to without y, even when he 
ot ey all the appearances of death. When contact between the 

ly of the victim and the electric conductors has ceased, the victim 
should be carried to some well-ventilated place, where only two or 
three assistants should be admitted. The clothes should be removed, 
and efforts should be made as quickly as ble to re-establish the 
respiration and circulation. re-establish the iration, two 
methods are available—by pulling the tongue at intervals, 
and by artificial respiration. In the first method, the mouth of the 
victim is opened, the teeth, if they are clenched, being opened with 
the fingers, or with some other resistant body, such as a piece of wood, 
the handle of a knife, the back of a spoon or fork, the end of a cane, 
&c. The front part of the tongue is now firmly grasped between the 
thumb and index finger of the right hand, which may be bare or 
covered with a piece of cloth, such as a handkerchief, to 
prevent slipping ; the tongue is then pulled out, and allowed to relax 
at regular intervals of at least 20 minute. This pulling of the 
tongue should be started without y, and persisted in for half an 
hour, an hour, or more. 

In the method by artificial iration, the victim is laid on his 
back with his shoulders slightly elevated, the mouth open and the 
tongue well loosened. The arms are d at the elbows, pressed 
‘against the side of the chest, then opened and raised above the head, 
and finally brought back to their original position. These movements 
are repeated about 20 times a minute, continuously, till natural re- 
spiration is re-established. 

It is convenient to commence always with pulling the tongue, but 
the method of artificial respiration should be applied at the same 
time,;if possible. 


Concurrent efforts should be made to bring back the circulation b: 
rubbing the surface of the body, smartly striking it with the han 
or wet towels, throwing from time to time water on the face, and 
causing the victim to inhale ammonia and vinegar. 


mn stunned by 


If the victim be found in contact with the electric conductor, 
certain precautions must be observed in removing him. He must be 
removed as quickly as possible, and care must be taken not to touch 
either the wires or the victim with the bare hands. If the wire has 
fallen on the ground and is touching the victim, it must be removed 
by a stick, a cane, or any tool with a wooden handle, care being 
taken not to touch the wire with anything else, or to permit it to 
= in contact with the face, or any other naked part of the victim’s 


y. 

If no stick, cane, or tool with a wooden handle is available, the 
two hands should, first of all, be covered either with thick gloves, or 
with some dry material of sufficient thickness. This being done, the 
wire may be removed. If it is necessary to touch the body to remove 
the wire, the hands should also be protected as above, before touch- 
ing it. Care should be taken in removing the wire, that it should not 
be allowed to touch the face or any bare part of the victim’s body, 
and moist parts of the victim’s body, such as the armpits or feet. 

After the victim has been delivered, the wire should be removed 
without delay from the public road, to avoid further accidents. 

If it is easier to displace the victim than to remove the wire, his 
body must be handled with the precautions indicated above. If the 
hands of the victim grasp the wire, they must be opened by force, 
by opening one finger at a time. 

When the victim is Hy say from the wire, an attempt should be 
made to reach the victim by a ladder or other means, taking the pre- 
cautions already indicated in touching either the wire or the victim. 
This operation is of the greatest urgency, and should be carried out 
with special rapidity when the victim is in contact with two different 
wires. If he is suspended by one wire, the immediate danger is not 
pe great, and there is a little more time to operate with more cer- 

inty. 

When the victim is reached he should be suspended by cords, or 
grasped by his garments, and lowered, while renewed contact with 
the wire is guarded against. If a fall cannot be avoided, the neces- 
sary precautions to render it harmless should be taken by spreading 
matrasses, bundles of straw, &c., on the ground. If the victim can- 
not be reached and disengaged, the alarm should be given as quickly 
as possible at the works. 

If there are rails on the ground, all contact with them, even with 
the boots, should be carefully avoided. Even when the hands are 
covered, care should be taken never to touch two different wires 
simultaneously. In case of alternating currents, very much the same 
precautions must be exercised as with continuous currents. There is 
one important difference between the two cases. It is not safe tocut 
a continuous current wire while the victim is in contact with it, on 
account of the far more dangerous reaction current which would be 
produced by the self-induction. With alternating or rectified cur- 
rents this danger does not exist. It follows from this that when a 
victim is suspended from a wire with an alternating current, he may 
be liberated by cutting the wire on one or both sides. If it is not 
possible to remove a wire that has fallen on the victim, it may also be 
cut. The wire should preferably be cut near a point of suspension, 
and so that the length left attached should not be long enough to 
reach the ground. To prevent the wire rebounding and touching the 
victim or the rescuer, it should be held down by the foot, with the 
interposition, if necessary, of an insulating material of sufficient 
thickness. The shears with which the wire is cut should be provided 
with insulating handles, or if these are not present, the 8 should 
be protected as already described. 

Persons strange to the service should be exercised at least in the 
management of wires and electric apparatus, and ought to know 
perfectly all the sources of danger, and should never attempt to 
establish a short circuit, a feat which should only be attempted by 
competent persons. Persons taking the precautions described above 
run no greater risk than that of occasionally by accident receiving a 
slight shock. 


ELECTRIC LIGHTING AND TRACTION IN 
AUSTRALIA. 


[FROM OUR SPECIAL CORRESPONDENT. |] 


Tux electric traction question is still well to the fore here. Mr 
Eddy, the Chief Commissioner for Railways, stated recently that 
when Mr; P. B. Elwell, electrical engineer of the Railway Depart- 
ment, whp has just returned from a visit to Europe and America, has 
snbmitted to him the results of investigations in regard to the develop- 
ments in the use of electricity'as a motive power, he will have the 
whole information, together with the particulars which he himself 
has gathered, placed in a suitable form for publication. Mr. Eddy 
says he is quite convinced that by the adoption of electricity as 4 
motive power, it will be possible for the tramway system to be 
greatly improved ata very much reduced cost. The developments 
of recent years have been so considerable that the plant of a few 
years ago is now py obsolete, but the simple and complete 
arrangements of the present day cannot, Mr. Eddy says, be very well 
improved upon without an absolute departure from the principles 
that have been found after much experience to be the most correct 
ones to follow. : 

Shortly after this announcement from officialdom appeared, 
notice was given that a Bill had been prepared for submission to 
Parliament, providing for the construction of an underground electric 
railway from Milson’s Point, North Sydney, to about the junction of 
George and King Streets. The project 


has been in course of prepara- 
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tion and completion for the past two years. The proposal, which is 
in the hands of a private company, is to start the line at Milson’s 
Point, and ran it right under the harbour to Dawes Battery and the 
old A. 8. N. Co.’s land at Circular Quay. Thence the line will con- 
tinue below the surface of George Street to a point near its inter- 
section with King Street. It is proposed to operate the railway by 
electricity, and to have one city station at Circular Quay and another 
at the terminus. Power to construct the line will be asked from 
Parliament this session, but in view of the fact that an almost 
identical line is included in the scheme submitted by the Government 
officials, it is likely to meet with considerable opposition. Should 
the authority be secured, work will be begun almost immediately, 
and trains, the promoters state, would be running within about two 
years. As the line will be underground there will be large lifts at 
the three stations to permit access to and from the platforms. The 
idea is to supply a three minutes’ service between North Sydney and 
the centre of the city. 

Having in view the nearness of the question of universal electric 
traction in Sydney, additional interest will be lent to the paper on 
“The Working of the North Sydney Electric Trams,” to be read b 
Mr.G. F. Clements at the next meeting of the Electric Club of NSW. 

On Thursday last:a very successful smoking concert was given by 
the above-mentioned club in honour of the return of Mr. P. B. 
Elwell, M.I.E.E., past president, amongst the guests being Mr. J. F. 
Albright of the Crompton Company. 

At the last meeting the Redfern Municipal Council unanimously 
decided that it was necessary to have their central electric light station 
thoroughly overhauled, tested, and generally reported upon with a view 
to possible economies in working, with a greater efficiency of service. 
The system employed, of using a number of small transformers, has, 
undoubtedly, prevented this station from working up to its fullest 
economy; in one street, Regent Street, about 30 chains in length, 
there are over 20 transformers of various sizes, supplying about 25 
customers with a total of about 221 lights of 16-C.P. 

It is reported that a hitch has occurred in the matter of the Garden 
Island contract, and that, after all, the successful tenderers, the 
ogee Electrical Company, are not prepared to go on with the 
work, 

The Hillgrove Electric Supply Company, which has been suffering 
somewhat from want of water during the drought, met with another 
mishap recently, bush fires burning the poles and destroying the lines 
for some distance. 


LONDON COUNTY COUNCIL. 


AFTER discussing for some time on Tuesday, under the presidency of 
Sir Arthur Arnold, some matters of a trivial nature, the Council 
transacted business at such a rapid rate, as to leave only one notice of 
motion in front of that of the councillor who, as mentioned a few 
weeks ago, requires all tubes and wires to be placed in subways 
—_ constructed for the purpose. It is perhaps needless to say 
this proposal is strongly opposed. 
CrnTraL Lonpon Raiuway. 


The plans for the stations of this company are subject to the ap- 
proval of the Council, according to Section 46 of the Companies’ Act 
of 1891, and failing an agreement on the matter, the decision is to 
rest with an arbitrator, to be appointed by the President of the Insti- 
tution of Civil Engineers. 

In this connection the company submitted plans to the Highways 
Committee, showing the positions of the shafts and entrances for 
stations at Shepherd’s Bush, Holland Park, Notting Hill Gate, 
Queen’s Road, Westbourne (between Kensington Gardens Terrace 
and Stanhope Terrace), Marble Arch, Davies Street, Oxford Circus, 
Tottenham Court Road, Bloomsbury (at east side of Bloomsbury 
Court), Chancery Lane. Complete plans of the buildings are to be 
submitted at a later date. The committee submitted the following 
recommendations :— 

_That, subject to the condition that at a later stage further plans, 
giving full particulars of the arrang2ments for the accommodation of 
the public be submitted to the Council, the Council do agree so far 
only as relates to the — of the shafts and of the entrances and 
exits, to the plans (submitted by the Central London Railway Com- 
pany, under the provisions of its Act of 1891), of the proposed stations 
at Shepherd’s Bush and Davies Street; and that, subject to the same 
restriction and condition, the Council do agree to the plans of the 
posed stations at (a) Holland Park, (b) Notting Hill Gate, (c) 
tble Arch, (¢) Tottenham Court Road, and (¢) Bloomsbury, subject 
to the following modifications :— 

(a) Holland Park—Lobby at the head of exit stairs to be altered 
to the satisfaction of the Council's chief engineer; and the ticket 
box to be removed to a position further from the entrance doors. (6) 
Noviing Hill Gate—The exit to be placed so as to deliver into Pem- 
bridge Gardens. (c) Marble Arch—Lift to be moved so as to permit 
of the exit stairs being wider; and the ticket office to be placed 
further from the entrance. (d) Tottenham Court Road—tT'he spaces 
at the head of the entrances and exit stairs to be so arranged as to 
give more room; and the ticket box to be placed further from the 
entrance. (c) Bloomsbury—Another exit into Holborn to be pro- 
Vided at the west end of the station. 

The plans of the proposed stations at Queen’s Road, Oxford Circus, 

ncery Lane, and Westbourne, did not appear to the committee to 
be quite satisfactory ; and they had instructed the engineer to confer 
With the ——* engineer with the view to some improvements 
being made therein to make the plans such as they could recommend 
the Council to agree to. 

The recommendations of the committee were passed en bloc, 


Susways in Lonpon. 

A decision was arrived at by the Council, on the recommendation 
of the Highways Committee, that two copies of the bye-laws should 
be forwarded to the Board of Trade, so that one copy may be re- 
turned with the Board’s approval signified thereon. The Board of 
Trade, it may be aeatienal has already approved of the bye-laws as 
amended by that department. As these do not apply to bodies work- 
ing under provisional orders or licenses, it seems scarcely necessary 
to print them. 

— for laying of new mains were made, and none were 

used. 

Metropolitan Electric Supply Company.—With regard to mains in 
Hatton Walk, Cross Street, Great Saffron Hill, Farringdon Road, 
St. John’s Street, &c., the company, without waiting for the sanction 
of the Council, have already carried out some of the works; and, in 
consequence of this, the solicitor to the Council has been instructed to 
warn dm company in regard to the infringement of the provisions of 
the order. 


CORRESPONDENCE. 


Incandescent Lamps. 

Is there not something radically wrong in the “ formula” 
for cost of lamps per O.P. per hour, given on page 660 in 
your last issue? I should very much like to find an Edison- 
Swan lamp which could be ran for ‘001191. per C.P. per 
hour, the lamp costing 21d., the life being 600 hours and the 
cost per unit being 8d. It would mean *019d. per hour for 
a 16-C.P. lamp, instead of the usual }d. or jd. Gus would 
be nowhere if we could run a 16-0.P. lamp for 50 hours 
for 1d. 

The formule, if such ordinary calculations should be so 
dignified in title, are simply 

Cost of lamp in pence 

U.P. = life in hours 

Cost of 1 unit x No. of watts perC.P. _ cost of energy per 
1,000 C.P per hour. 


Add the two results together and you have the total cost 
per O.P. per hour. The Edison-Swan example which you 


21d. 


= cost of lamp per O.P. per hour. 


i 
give would thus work out ax oe 00 
8d. x 4:26 
- = '03408d. 


Total  -03627d. 


or 576d. per 16-C.P. lamp per hour. 


December 2nd, 1895. 


[The figures were taken from a contemiporary; we 
objected to them at the time in another column.—Ebs. 
Exec. Rev. ] 


Henry Lea. 


Efficiency of Incandescent Lamps. 


In the November 29th issue of the Review, you insinuate 
that the recent tests of lamps which appeared in Jndustries 
and Iron may have been prompted by us, or published: in 
our interest, as “ we appear to have been favoured with per- 
mission to reprint the tests.” Allow us to dispel, once for 
all, “ the disquieting conclusions” you and others may have 
formed, by stating that we knew nothing of the preparation 
or publication of the tests until a fortnight after they had 
appeared in Industries and Iron, when a copy of that journal 
was sent to us. We then applied for and obtained permis- 
sion from Industries and Iron to reprint, and so far from 
any special favour being accorded to us, we are sure that 
the same courtesy would have been shown to any of the other 
16 makers whose names appear in the tests. With regard to 
Mr. Paisley, our first intimation that he was the author of 
the tests was a letter received from him asking on whose 
authority we were making use of his copyright, and on our 
replying that we had permission from Industries and Iron, 
the matter dropped. 

The value of your own criticism of these tests is much 
diminished by the almost exclusive attention you have given 
to English makers. Certainly the impression conveyed by 
oy first article on the tests was that only English lamps 

been tested, and your statement in the same article that 
these lamps were fast outstripping all others is, as your cor- 
respondent, Mr. Oppenheimer, recently pointed out, flatly 
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disproved by the very test on which you base your assertion. 
~In conclusion, we venture to express our surprise that a 
. — like your own, presumably of some standing, should 
‘have indulged in unwarrantable insinuations against the 
_ hononr of a reputable firm, without possession of a particle 
- of evidence to support them. 

Gabriel & Angenault. 


Geo. Davis. 


The Danger of 200 Volts. 


I have read with great interest your recent remarks on what 
_ may be termed high low pressure incandescent lighting, the 
more so a8 I have just completed an installation of about 
“ninety 32 C.P. 220 volt lamps. The mains were taken from 
D.P. switch and cut-out to a distributing board having 
11 D.P. cut-outs and 11 S.P. switches. The switches, 
having porcelain base, brass cover and ebonite tap handle, 
§-inch quick make and break, have given no trouble, but the 
cut-outs are not so satisfactory. The type we used were 
10 ampéres, double-pole, having porcelain base with fence 
between poles. In centre of fence a brass screw is fixed, and 
this passes through a hole in the cover into a brass thumb- 
screw. 

After testing for continuity shorts and insulation, the 
current was turned on, but on switching in one circuit, both 
the 5 ampére tin-lead fuses in D.P. cut-out, and 30 ampére 
fuses in main, went off like pistol shots. The original 
cause of this was found to be a wall plug, but owing to the 
violence with which the fuses burst, the molten metal was 
thrown from both. sides against the brass screw, thus estab- 
lishing an arc between terminals of cut-out, one of which I 
enclose. This, of course, made the main fuse go, but this, 
fortunately, did not arc across. On another occasion this 
was repeated, but with a 3/40 copper fuse in branch D.P. 

Rds copper in main. ‘This time the short took place in 
a lamp top. 

Thus it would appear that either double-pole cut-outs with 

a very high fence, or two single-pole cut-outs would be 

to render arcing impossible. Wall-plug and lamp- 
holder contacts should also have a fence between to do away 
with any risk from short.ends of flexible cords. The lamps 
have also given much trouble, the filaments showing a ten- 
dency to get entangled, or the two turns of a spiral to get 
caught in the platinum hook supposed to keep them apart. 
One of them was fired from its cap like a rocket when the 
current was turned on. 

W. H. Isherwood. 


New Light on the Grove Battery. 

Re the “New Light on the Grove Battery,” in your last 
issue, the phenomenon of the occasional recuperation of the 
Grove battery during closed circuit was noticed by James 
Napier in his “ Electro Metallurgy,” 1876, who gave it as 
his opinion that the reaction was caused by the formation of 
nitrate of ammonia in the rapid decomposition of the nitric 
acid during the first action of the battery, which, accumu- 
lating, could be reacted upon. 

G. de Solomé. 


Harrogate, 


Local Annealing of Armour Plates. 


Noticing a recent article in the Revixw re the local soften- 
‘ing of Harveyised armour plates for drilling bolt-holes and 
-cutting purposes, in which you mention a process used by the 
T. H. Company, and its adoption by the United States 
Government, will you permit me to say that during the last 
two years I have erected four plants for doing precisely the 
same work by a modification of “ Benardo’s” system, and 
that the plants are acting in a most satisfactory manner. 


T. Scott Anderson. 


Aerial Lead Cables. 


The lead coating of aerial cables, used after a short time 
being up, shows a number of small punctures, one here and 
there, like pin holes, and the moisture admitted earths the 

in your opinion, is the cause of such defects, and 
what action could be taken to remedy them ? 


the dielectric as wel 
-cases where a conducting film of moisture is liable to form. 


I see that Mr. W. H. Preece, in his “ Notes of a Trip to the 


United States and Chicago, 1893,” alludes to what he des- 
_cribes as the “pitting” of the lead coating of cables to 
electrolytic action, but it is not clear whether, in such a 


description, he does not refer only to underground, not aerial 
cables. 


Brisbane, Queensland. 


[Our correspondent gives such very meagre data with 
reference to the cable, that it is extremely difficult to venture 
upon a reply. It is not stated whether the lead is covered 
with a yarn serving or not, nor is the method of suspension 
given, or whether the supports are metal or wood, &c. Im- 
pure lead is much more acted upon, we believe, than the pure 
metal. We would recommend that a chemical analysis be 
made of the corroded lead to determine whether any salt has 
formed in the pits, and, if so, what the nature of the salt 
is.—Eps. REv.] 


‘Surface Leakage in Testing Dielectric Resistance by Direct 


Deflection. 


‘Tue resistance of a solid dielectric is most commonly mea- 


sured by placing two conductors, maintained at different 


-potentials, in close contact with its surface, and measuring 


with a galvanometer the current that passes from one to the 
other. This current is assumed to pass through the substance 
of the dielectric, and the specific resistance of the materia: is 
calculated from the known dimensions of the parts. There 
is, however, often a path for the current over the surface of 

f through its substance, especially in 


This current passing over the surface introduces an error into 
the result, making the specific resistance of the material 
appear too low. The difficulty can, however, be met by the 
device called, when — to an electrometer, a guard ring. 

In fig. 1, A A, is a disc of some solid dielectric to be tested. 
B B, C ©, are two circular metal plates on the two sides of the 


3. 4. 


disc. DD, isa metal ring placed round 8 B, but not touch- 
ing it. G, E are the galvanometer and battery connected a8 
own. 

If the resistance of the conducting film on the surface of 
the dielectric between ® B, and the guard ring, D D, be large 
compared with that of the galvanometer, 8 B and the guard 
ring will be at the same potential, and no current will flow 
from one to the other. The whole of the current flowing 
throngh the galvanometer into B 8, on through the 
substance of the dielectric, and gives the correct measure of 
the specific resistance of the material. : 

The connections, in the case of a cable, are shown in fig. 2. 

A A, are the two ends of a coil of cable brought out of the 
tank of water, in which the coil is immersed. The ends are 
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shown trimmed into long tapering cones in the usual way, so 
as to expose a large clean surface of the dielectric, as well as 
the ends, B B, of the conductor. oc is a thin copper wire 
wound closely two or three times round the middle of the 
taper ends, and connected as shown. Then if the resistances 
of the surface films on B, C, B, C are large compared with that 
of the galvanometer, B, ©, B, ©, are all at the same potential, 
and no leakage will take place from B, B over the trimmed 
surfaces. If the conductivity a of the film between Band © 
is comparable with that of the galvanometer, g, the galva- 
nometer deflection will be reduced in the proportion of 


‘g:a+ y, and must be multiplied by sit to obtain 


the correct result. wn 

The guard ring of fig. 1, if the gap between it and{the 
plate, B B, is small compared with the thickness of the dielec- 
tric, causes all the lines of flow near the edges of B B to be 
perpendicular to the plate instead of bulging out as they 
would otherwise do; and an assumption that the current 
passing is proportional to the area of the upper plate is 
rendered more exactly true by the use of this guard ring, 
apart from any consideration of surface leakage. If, more- 
over, the upper area be measured within the middle line of 
the small gap between the plate and the guard ring, the error 
becomes very small indeed. It was, of course, this considera- 
tion, not that of anything like surface leakage, that intro- 
duced the guard ring into the absolute electrometer, and it 


Fia. 2. 


may be remarked that in a condenser, such as that of fig. 1, 
or an ordinary cable, where the dielectric is also a conductor, 
the lines of electrostatic strain and of current flow coincide. 

Figs. 3 and 4 show the general character of distribution 
of these lines when there-is and is not surface conduction. 

Mr. Appleyard has practically tested the method applied 
to a piece of sound gutta percha core immersed in water. The 
ends were carefully cleaned and trimmed, and projected from 
the water by several feet. The connections were made first 
without any guard wire, and 20 divisions of deflection were 
obtained on the galvanometer scale, indicating a dieletric 
resistance of 13,000 megohms. The ends were lowered into 
the water till only a few inches remained exposed, and these 
were rubbed with: black lead. The galvanometer deflection 
increased to 124,000 divisions. 

The guard wire was then connected without any other 
=" and the deflection obtained was 20 divisions as 

ore. 

Equally clear results were obtained by connecting an arti- 
ficial leak of known resistance, one megohm, between the 
conductor and the earth, and joining the guard lead to 
different points of it. — 

Wm. Arthur Price. 


The Presidential Election, 


A committee, of which we were invited to act as honorary 
secretaries, was recently formed of the members of the In- 
stitution, representative of all sections of the industry, to 
give effect to the views of a large number of members and 
associates, on the subject of the forthcoming election of 
president, 

It was considered that, in the interests of the Institution, 
the president should be a man pre-eminent in electrical 
science or electrical engineering, and that the presidency 
should not necessarily be a matter of rotation among the 
Vice-presidents, 


-ratepayers were against the purchase, and the 


The balloting list issued by the council for the year 1896, 
which is now in the hands of the members and associates, 
indicates that the council, in nominating Dr. John Ho 
kinson for election as president, share the same views. It 
is believed that in abandoning an undesirable custom, the 
council have acted in sympathy with the general wishes of 
members of all classes, and that the selection of Dr. Hop- 
kinson will meet with the unanimous approval of the Insti- 
tution. 

R. 8. Erskine, 


LEGAL. 


THE Exxctric Licgut Company, Liurrep, v. THE 
Farexam District CounciL. 
In the Queen’s Bench Division of the High Court of Justice on 
Wednesday, November 27th, the trial of this action was commenced 
before the Lord Chief Justice, and concluded on the following day. 
The plaintiff company sued the defendants to recover damages for 
an alleged breach of an agreement on August 16th, 1894, by which it 


.was agreed that the defendants were to purchase from the plaintiffs 


their electric lighting installation at Fareham as a going concern, at 
@ price to be awarded by two arbitrators, the purchase and transfer 
to be completed within two months after the determination of the 
yaaa | and after the approval and sanction of the Board of Trade.and 
Government Board, and the defendants agreed to use their best 
endeavours to obtain from the Local Government Board their ap- 
proval of the transfer, and their sanction to the borrowing of the 
necessary money. Valuers were in due course appointed, and the 
price of the undertaking fixed at £4,866. The defendants, it was 
said, had also applied to the Local Government Board for their sanc- 
tion to the proposed loan; but before its decision had been given, 
they resolved not to proceed, and declined to carry out their contract. 
The defence was a denial of breach of contract as alleged, and an 
allegation that the resolution to purchase the undertaking was not 
= passed, certain members interested in the plaintiff company 
ving voted. In the alternative the defendants denied that the 
nae had suffered any damage as alleged by reason of their de- 
ult, and paid £5 into Court as sufficient to cover any claims the 
plaintiffs had against them. 
Counsel for the plaintiffs were Mr. Robson, Q.C., and Mr. Bray; 
Sir Edward Clarke, Q.C., Mr. Channell, Q.C., and Mr. Glen appeared 


for the defendants. 


In opening the case, Mr. Rosson said that the plaintiff company 
was established in 1890, with a capital of £5,000, to supply electric 
light to Fareham, in consequence of general complaints as to the 
unsatisfactory lighting of the place by gas. The light supplied by 
the plaintiff company was a success, and the defendauts renewed 
their contract, and were still lighting Fareham and the district, the 
price being 3d. per unit, admittedly an exceedingly low price. A 
change of members of the Fareham Local Board took place at the 
election of December, 1894, and the new Board, instead of using 
their best endeavours to obtain the sanction of the Local Govern- 
ment Board, passed a resolution not to go on in the matter, and gave 
notice to the Local Government Board that they did not want the 
loan. He submitted that the defendants, having by their own acts 
prevented the Local Government Board from consenting to the pur- 
chase and granting the loan, were liable to the plaintiffs. 

The Lorp CuizF Justice inquired if the defendants were now 
ready to purchase. 

Sir Epwarp CxLaBKE said they had no desire to purchase. 

Evidence was then given in support of the case for the plaintiffs 
‘by Mr. James Blake, the managing director of the plaintiff company ; 
Captain Ramsey, Admiral Townsend, and Mr. Drewitt. These 
gentlemen, it appeared, had been connected with the plaintiff com- 
pany, and were also members of the Fareham Local Board, but in 
answer to the learned Judge, said their connection with the company 
in no way influenced their vote, which they gave for the good of the 
community. 

The Lorp Carer Justicz asked what was the defence. 

Sir Epwarp Cuakke said that the important point was, that the 
Government 
Board, considering the matters brought before it at the inquiry, could 
not have sanctioned the making of the loan. 

The Logp Curr Justice said he did not so read the letter of the 
Local Government Board. He read it as asking for an expression of 
the opinion of the District Council, whether they desired the matter 
to go on or not. He could not doubt that if the District Council had 


-said they wanted to go on, the Local Government Board would have 


consented. If a representative body entered into a contract, its 
successors must bear the burden of it. The defendants had done 


-their best to prevent the consent of the Local Government Board 


being given. Why should the Court look outside that ? 
Sir Epwarp CLARKE said no doubt there had been a breach of the 


agreement by his clients, but his contention was that under the cir- 


= the Local Government Board would not have sanctioned 
e loan. 
The Lorp Cu1zr Jusrice said the carrying out of undertakings 


entered into in good faith by public bodies was a very important con- 


sideration. 
Sir Epwarp C.xaRkg, in opening the defence, said that the Board 
carried out the contract in known disobedience to the views of the 
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ratepayers of Fareham. He admitted that there had been a breach 
of the obligation of the contract with regard to the Fareham Local 
‘Board using its best endeavours to induce the Local Government 
Board to sanction the contract and make the necessary loan to carry 
it out. It became, therefore, a question of what damages the de- 
fendants should pay, having regard to the consideration whether in 
all the circumstances of the case it was probable the Local Govern- 
ment Board would have sanctioned such a loan on terms which the 
‘Local Board would have accepted. It was the way in which Captain 
Ramsey, Admiral Townsend, and Mr. Drewitt had acted at the end 
of their term of office which had induced the ratepayers to turn them 
out of office and elect their opponents. This would have been taken 
into consideration by the Local Government Board, as well as the 
fact that the pe need meeting was adverse to the purchase. On 
the whole, he submitted that the defendants were justified in the 
action which they took, and it was perfectly clear that if the plaintiff 
company had—as seemed probable—been unable to carry on its busi- 
ness, the terms on which the District Council would have been able to 
acquire it would have been much less than under the contract which 
bad been made with so much haste. 

Evidence was then called for the defence, with a view of showing 
the opposition of the proposed purchase amongst the Fareham rate- 

yers. Mr. Thomas R. Johnson, an officer in the employ of the 

1 Government Board was asked to produce the report of Colonel 
March, inspector of the Local Government Board, in reference to the 
laintiff company’s undertaking, but he objected on the ground that 
PA was contrary to the public interest, and his Lordship sustained the 
objection. 

The Lorp Cntmr Justicz, in summing up, remarked that the 
charges against certain gentlemen were wholly groundless, and never 
ought to have been ma It being admitted that the defendants 
had committed a breach of their contract, the question was simply 
one of damages. He directed the jury that if, in their opinion, the 
Local Government Board would not have sanctioned the scheme, 
even if the defendants had used their best endeavours to obtain such 
sanction, the plaintiffs would only be entitled to nominal damages ; 
but if they were of the contrary opinion the damages would be sub- 
stantial. In deciding that question the jury must be guided by 
whether they thought the Local Government Board would have 
a the application for a loan if the District Council had pressed 
or i 

In the result, the jury found a verdict for the plaintiffs, and 
assessed the damages at £3,800, for which amount judgment was 
given, and execution stayed until January 15th next. 


GaSKELL AND ANOTHER v. GOSLING AND ANOTHER. 


In the Queen’s Bench Division of the High Court of Justice, the 
trial of this action came before the Lord Chief Justice (sitting without 
a jury), on Monday, the 2nd inst. The plaintiffs were makers of 
——— parts of electrical apparatus, carrying on business at 

ngport, in Staffordshire, and the defendants members of the firm 
of Messrs. Gosling & S bankers, of London. The action was 
brought to recover £488/9s. 3d., under circumstances described in our 


rt. 

REED, Q.C., in opening the plaintiffs’ case, said that 
the action came before the Court under the apparently simple form 
of an action for goods sold and delivered, but it raised what was 
about as important a question to the commercial public as could well 
be raised, viz., whether trustees for debenture-holders, who appointed 
a receiver to carry on the business of a company which was in liqui- 
dation, were themselves liable to pay for goods sent into the receiver. 
One heard, perhaps, too often of cases where those who supplied 
goods to a company, on asking for payment were met by the debenture- 
holders’ claim. This was a converse case. The goods were — 
toa receiver for debenture-holders, and when payment was asked for, 
the retort was made, “ You supplied the goods to the company, and 

‘ou. must look to the company for payment,” the company being in 
liquidation, and notoriously unable to pay its debts. Down to Sep- 
tember, 1892, Messrs. Poole and White, Limited, who were elec- 
tricians, carried on business in Bread Street, and they also hada 


factory in Kentish Town. It appeared that they had become indebted 


to Messrs. Gosling & Sharpe to the amount of about £3,000, which 
was secured by a trust deed executed in favour of the defendants, 
two members of the firm, one of whom had died since the commence- 
ment of the action. Shortly afterwards, on July 22nd, 1892, the 
trustees certified that the debenture-holders’ security was in peril, 
and thereupon the debenture-holders appointed Mr. Kelly receiver of 
the property of the company. On September Ist, a petition was pre- 
sented by a creditor to wind up the company, under which, 
on September 14th, a compulsory order was made. After 
the winding-up order, of course, the powers of the company 
came to an end, and the business was carried on by Mr. Kelly, the 
receiver. In 1893 the plaintiff called at the office and saw Mr. Kelly, 
and ascertained that the business was being carried on for the benefit 
of debenture-holders, and from time to time he took orders and sup- 
plied goods to Mr. Kelly in his capacity of receiver, the goods bei 
———— parts of electrical apparatus, which were in the main 
or working up stock which the receiver already had in his 
sion. Three sets of debentures, amounting to £11,000, were issued, 
the first being for £7,000, the second for £3,000 be ae held by the 
ly being appointed, 
as above stated, on behalf of the second set of debenture-holders, it 
was not until February, 1895, that the first debenture-holders came 
in and turned him out. While Mr. Kelly was carrying on the busi- 
ness, over £700 worth of goods were delivered to him by the plaintiff, 
but by means of small credits, that sum had been redu to the 
amount claimed, viz., £488 9s.3d. He (Mr. Reed) rested his case 
on the fact that Kelly, as receiver appointed by the defendants, was 


liable to the plaintiffs for the goods so supplied. 

Mr. JztF, Q.C. (with whom was Mr. Hamilton), on behalf of the 
defendant, contended that the company and not his clients were 
liable to the plaintiff, relying mainly on the terms of the trust deed. 

The Lonp Curmr Justics, in giving judgment, said that no doubt 
the question was an important one, but in his judgment it was one 
of fact, though it involved considerations of law. The question he 
had to determine was whether the plaintiffs were entitled to sue the 
present defendants coupled with the second debenture-holders as un- 
disclosed principals. tt was necessary for Kelly to obtain money or 
credit to carry on the business. It was clear that the company qua 
company ceased to have any real existence after the winding-up 
order, and that the liquidator took no act or part direct or indirect in 
the carrying on of the business in the name of Poole & White, 
Limited, Kelly receiver. Kelly disclosed that he was receiver, and 
he could not doubt that the defendants were the real persons 
carrying on the business and controlling the receipts of the 
business. He held that the business was carried on by the trustees 
of the second debentures through their agent, Mr. Kelly. He had to 
determine simply whether the plaintiff had made out satisfactorily 
to his judgment that in the circumstances here appearing, as from 
December 5th, 1893, to January 31st, 1895, the present defendants 
were, in fact, undisclosed principals. He found so in fact, and he 
accordingly gave judgment for the plaintiff for the amount claimed. 

Judgment accordingly, and execution stayed for a fortnight pend- 
ing an appeal. 


1n the Chancery Division of the High Court of Justice, on Friday, 
the 29th ult., before Mr. Justice North, counsel mentioned that they 
had two motions against the above company for sequestration for 
disobedience or breach of an injunction granted by the Court, the 
case for the plaintiffs being that their residence was rendered un- 
bearable by the vibration caused by the defendants’ machinery. 

Mr. Mouton, Q.C., on behalf of the company, interposing, said 
that the motions were of very great importance to his clients, the 
question being whether or not they had ipo | disobeyed the order 
of the Court. He had not had time to consider the affidavits, and 
there was 4 great conflict of evidence. The real issue would be 
whether his clients had done their best to remove the nuisance com- 

lained of, and he therefore asked that the matter should stand over 
‘or a week, and that the witnesses should attend in Court for cross- 
examination. 

Mr. Justice NortH thereupon directed the motion to stand. over 
for a week, and ordered the witnesses to attend in Court on Friday, 
the 6th inst. 


Bocquzt v. F. Surme & Co. 
In the Court of Appeal on Tuesday, Lords Justices Lindley and L. 
Smith and Rigby had before them the case of Bocquet v. F. Suter & 
Co. on appeal by the defendant against a judgment of Mr. Justice 
Romer on the ground that the learned judge came to a wrong con- 
clusion on questions of fact. The plaintiff was a milliner and dress- 
maker carrying on business at 66, Berners Street, and defendants 
were engineers and electricians occupying the ground floor of the 
same premises. The action was brought to restrain the defendants 
from continuing an alleged cause of nuisance by reason of a process 
of “ dipping” bars in nitric acid and another process called “ lacquer- 
ing.” As to the latter alleged cause of nuisance, the evidence 
failed at the trial; but, with regard to the former, the 
judge held that the fumes of nitric acid constituted a 
nuisance, and granted an injunction. The defendants sought to show 
that the nuisance did not arise from the dipping process, which only 
took place for ten minutes at atime every other day, but that the 
smells and fumes of which the plaintiff complained were the result 
of bad ventilation, sewer gas, &c., on the premises occupied by her. 
Their Lordships dismissed the appeal, with costs. 


Preston v. JANES. 


Tuts action, which was heard in the City Court the other day, was 
brought by Mr. Preston, an electrical engineer, of 45 and 49, Moorgate 
Street, against Mr. John Janes, to recover £24 14s. 6d., the balance of 
an account for a Griffin gas engine supplied. Mr. Lewis Glyn (in- 
structed by Messrs. Burgoyne Watts) was counsel for the p intiff. 
The defendant conducted his case in person. The — said he 
bought the engine for £27, and resold it to the defendant on a hiring 
agreement for £40. Credit was given for various payments, and for 
£3 15s. 6d. due on a contract account, and there was a balance owing, 
the plaintiff said, of the sum claimed. The defendant’s case was that 
the purchase of the engine was a joint transaction, and that the 
amount owing was £13 14s. 6d. 
The Jury found for the plaintiff for £20. 


HeRacuLITE aND Exxcrrican Manuracturina Company, LiMiTED. 


In the Queen’s Bench Division of the High Court, on Wednesday, 
before Mr. Justice Vaughan Williams (sitting as an additional judge 
of the Chancery Division), the petition of the Harburg and Vienna 
India-Rubber Company for an order for the winding up of the Hera- 
culite and Electrical Manufacturing Company, Limited, came on for 
hearing. Counsel stated that the company had gone into voluntary 
liquidation ; and accordingly a supervision order was made. 


pee 


| 
q 
4 
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Gray v. Guascow InpusTRiaL Exposition. 
Sravert v. Gray. 


In the Glasgow Court of Session last week the record was closed in 
an action at the instance of William Gray, yr., carrying on business 
as the Scottish Electrical Engineering Company, 52, Frederick 
Street, Edinburgh, against the Glasgow Industrial oy a Féte, 
101, St. Vincent Street, Glasgow, and against D. Riddell Stavert, 
manager, and others. Pursuer secks payment of £236 5s. 
He carried out certain electric work at the exposition amounting, as 
tender, to £480 5s., of which £244 was paid, and the amount sued 
for isthe balance. Although the work was done as early as June, 
1895, pursuer says the balance has not yet been paid, and the action 
for its recovery is rendered necessary. Defenders denied liability, 
and Stavert says that in any case pursuer is not entitled to more than 
£30. He assigned his whole interest in the exposition, of which he 
was sole proprietor, in July, 1895, to the defender Edward Cox, and 
he is not therefore liable. It is averred for the defenders that the 
sum agreed upon was not £480 5s., but £370, and that amount had 
been paid. In another action at the instance of David Riddell 
Stavert, accountant, 10, North St. Andrew Street, Edinburgh, against 
William Gray, pursuer seeks damages to the amount of £1,000. He 
says that in June, 1895, a contract was entered into between him 
through his architect for the supply of electric light by defender to 
the G w Industrial Exposition and Féte, the contract price being 
£370. Notwithstanding that under the terms of the contract the de- 
fender was bound to be ready by June 22nd, the date of opening the 
exhibition, defender delayed the electric lighting for a fortnight after 
the opening, and pursuer sustained damages to the amount sued for. 
Defender denies pursuer’s averments, and says that at the date of the 
winding-up of the exhibition no claim for damages was made to him 
for the alleged delay. 


JEFFERIES v. THE BrusH ExectaicaL ENGINEERING CoMPANY, 
Limrrep 


Tas action came on for hearing in the High Court of Justice, on 
Tuesday last, before Mr. Justice Hawkins. 

Mr. Kemp, Q.C., who appeared for the plaintiff, stated that his 
client was formerly a tea merchant, but latterly he had been employed 
as traveller in the tea trade, by which he earned £2 or £3 per week. 
He was 72 years of age, and on the evening of January 8th last he 
was walking in the City Road, opposite Messrs. Morden’s, where the 
defendants had removed some mes and dug a hole for the 

urpose of putting in a service box for the supply of electric 

ight, and this hole was covered over with 1-inch p His case 

was that the plaintiff's toe caught against one of the planks, and he 

fell heavily, striking his forehead. Since then he had been very 

seriously affected. He could only walk two or three miles per day 

now, instead of 20 or 25 miles a day as P mayne 3 and his eyesight 
su) 


On behalf of the defendants, it was contended that they had 
authority to take up paths for the purpose of supplying electric light, 
and that in the present case there was no negligence whatever in 
what they did. The hole was covered with mo which was cross- 
battened underneath and nailed down, the earth was rammed down 
at the ends to avoid any danger of stumbling. It was also said that 
the plaintiff had off to settle his claim upon the company for 
30s., and stand a bottle of champagne. Further, it was that 
the case for the plaintiff had been much exaggerated, and that an 
oculist who had seen him since the accident could discover nothing 
the matter with his eyes. 

There was a considerable amount of contradictory evidence upon 
this and other matters, but the plaintiff positively denied that he 
had offered to settle the claim for 30s. 

His Lorpsur left it to the jury to decide whether the defendants 
in what they did had been guilty of negligence, and whether the 

laintiff, by negligence on his part, contributed to the accident. 
ea ole found for the plaintiff, and assessed the damages 


Conzn v. Exectniciry Suppry Company For Sparx, Luwrrzp. 


Tats action came on for hearing at the City of London Court on 
Thursday last week. The plaintiff, Mr. Arthur Cohen, sued the defen- 
dants for £96, for 16 electrical transformers — to them. A 
Mr. Lowrie had been in the employment of Mr. Robert Hammond, 
an electrical engineer, who was the consulting engineer to the defen- 
dant company. Mr. Lowrie came to the plaintiff and asked him if 
he could sell the defendants 16 transformers. The plaintiff placed 
the transformers into Lowrie’s hands for sale on commission, and Mr. 
Lowrie succeeded in selling the goods to the defendants through Mr. 
Hammond. The latter insisted upon the transformers going through 
a test which he prescribed at the Electrical Standardising Training 
Institute, Faraday House. Only 12 of the transformers would stand 
the test, and those were accepted by the idefendants, who subse- 
quently shipped them to Spain. The plaintiff afterwards sent in the 
invoice, and then he was told that the defendants had paid Lowrie 
£62 out of the £72 due for the 12 instruments. The defence was 
that the defendants bought the transformers from Lowrie direct, 
without any knowledge at all that they belonged to the plaintiff. 
Mr. Hammond said he had known Lowrie for some years, he having 
been in his service, and after they parted company he allowed Lowrie 
an allowance of £4 a-week until he obtained work elsewhere. The 
defendants had paid £62 to Lowrie, and they deducted £10 to pay 


Faraday House for certain which were executed to the trans- 
formers before the tests were made. They now paid £6 14s. into 
Court, and admitted that a further 303. was due as the balance re- 
maining on the £10. The jury found that the defendants were 
entitled to a verdict, except as to the £8 4s. admitted. Judgment 
was entered accordingly. 


Junius Sax & Co., Lmirrmp, v. CoLLins. 


Tuts action came on for hearing at the Lord Mayor's Court on Tues- 
day last, before Sir Forrest Fulton, the Common Serjeant, and 
ajury. It appeared that the plaintiffs sued a defendant James 
Collins, a journeyman butcher, of 51, Little Britain, to recover 
£12 5s., the plaintiffs’ charges for electric current supplied to the 
defendant at 373, Central Market, Smithfield, from September 29th, 
1894, to February 22nd, 1895, viz., 480 units at 6d. per unit, and 5s. 
po! 7 of meter. The jury found for the plaintiffs for the amount 


BUSINESS NOTICES, &c. 


Alleged Attempted Fraud.—At the Clerkenwell County 
Court the other day, several men were charged with unlawfully apply- 
ing to certain goods—lamp-holders—certain marks nearly resem fing 
the trade mark of the Edison & Swan United Electric Light Com- 
pany. The defendants were further charged on a warrant for con- 
spiring together, by false and subtle devices, to defraud the Edison- 
Swan Company. e case was adjourned till Tuesday last. 


Annual Dinner.—The fourth annual dinner of the 
“ Ediswan” Volunteer Fire Brigade was held atthe Holborn Restau- 
rant last Saturday evening, Major Flood-Page presiding. 


Bankruptcy Proceedings.—The Official Receiver has 
now issued particulars under the failure of Walter Raynes Smith, 
electrical engineer, St. Andries, Hitherfield Road, Streatham, S.W., 
formerly of Finsbury Circus Buildings, E.C., and Hoxton Street, 
Shoreditch, E., from which it appears that the debtor has filed a 
statement of affairs showing gross liabilities amounting to £347 12s., 
of which £340 2s. is expected to rank against the estate for dividend. 
Tae assets, consisting of securities in the hands of fully secured 
creditors, after deducting the amount of their claims, £32, thus 
leaving a deficiency of £308 2s. The debtor alleges his failure to 
a been caused through “insufficient capital,” and also to bad 

ts. 

The public examination of Walter Raynes Smith, electrical engi- 
neer, of Streatham, will come up for public examination on 12th 
inst. at Court House, Wandsworth. The first meeting will be held 
to-day at 24, Railway Approach, London Bridge, 8.E. 


Dissolutions of Partnerships.—The partnership here- 
tofore subsisting between H. Davis and A. Davis, carrying on busi- 
ness as scientific instrument makers and electrical engineers at All 
Saints’ Works, Derby, and at 118, Newgate Street, London, as 
Jchn Davis & Son, has been dissolved by mutual consent as from 
November 9th, 1895. Debts will be attended to by H. Davis, who 
will continue to carry on business at the above addresses under the 
present style. 

The partaership lately subsisting between John Sheil Bolton and 
Thomas Harrison, carrying on business as electrical engineers at 32, 
Collingwood Street, Newcastle-upon-Tyne, as Bolton, Harrison and 
Co., has been dissolved by mutual consent. The business will be 
— on in future by J. 8. Bolton alone, who will attend to all 


Liquidation Proceedings.—The first meetings of cre- 
ditors and contributories in the British Steam Generator and Refuse 
Utilisation Company, Limited, will be held on December 13th at 
11 a.m. and 12 noon respectively, at 33, Carey Street, W.C. 


Reduction of Capital.—Notice is given in the London 
Gazette in the matter of Manchester Edison-Swan Company, Limited 
and Reduced Capital (formerly named the Manchester and District 
Edison Electric Light Company, Limited), thata petition for confirming 
a resolution reducing the capital of the above company from £550,000 
to £350,000 was, on November 27th, 1895, presented to the Right 
Honourable the Chancellor of the Duchy and County Palatine of 
Lancaster, and is now pending, and that the list of creditors of the 
company is to be made out as for January 7th, 1896. Messrs. 
N Parkinson, Slack & Needham are solicitors to the com- 


pany. 


Theatre Illumination.—The Royal Court Theatre at 
Liverpool, which is being pre for the Christmas pantomime, 


will be illuminated by electricity. The greater portion of this work 
has been entrusted to Messrs. G. Ewing, Johnston & Rea, of Liver- 
pool; and other portions in connection with the elaborate electric 
curtain, &c., to S. H. Heywood & Co., of Manchester. 


Tobin Bronze.—The Ansonia Brass and 
of New York have sent us a small about Tobin 
bronze, of which they are sole 
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ELECTRIC LIGHTING NOTES. 


Aberdeen,— £25,000 has been borrowed, and £30,524 
expended; in electric lighting work here. A further sum of £1,475 is 
to be spent upon meter service. 


A Large Private Installation.—Messrs. Drake and 
Gorham have laid out afresh the whole of the generating apparatus 
for the Prudential 4ssurance Company, which, when completed, will 
be one of the largest isolated generating plants in the Kingdom. 
There will be three combined engines and dynamos, each of 250 H.P., 
running at 85 revolutions per minute; also two smaller sets of 100 
H.P. for the night consumption. It has been decided to keep to the 
slow running plant, as the original apparatus of this type has su 
plied the current without cessation, day and night, for the ys 0 
years, a record which it is claimed has not been equalled by any 
central station in existence. The engines will drive on each side of 
the dynamo, which is of Messrs. Crompton’s slow speed type, similar 
to those employed in the Great Eastern Railway’s depot. There will 
be 6,000 lights of 16 candle-power in these offices when completed. 


Aston.—The electric lighting apparatus at the Baths 
having been examined by Mr. Vaudrey, C.E., for the Council, the 
clerk has been instructed to give notice to Messrs. Fowler, Lancaster, 
requiring them to put in new accumulators in accordance with their 
contract. Failing compliance therewith, tenders are to be obtained 
for the necessary renewal of the plant at a cost not exceeding £200. 


Blackpool.—The Council has instructed its electrical 
qngineer to prepare a scheme for the extension of the electric light 
wor 

Bromley.—The District Council is in negotiation with 
-the representatives of a syndicate regarding the provisional order 
owned. by the Council. A deputation is to be asked to meet the 
Electric Lighting Committee on the subject. 


- Cheltenham.—Alderman Norman, speaking at Monday’s 
meeting of the Town Council regarding the progress of the electric 
light, said that in four weeks the applications had risen from 4,540 
8-C.P. lamps to 5,120. He was glad to say there was every pro- 
bability of the undertaking turning out a greater success than the 
Committee had anticipated. 


Eccles.—The Electric Lighting Committee recommends 
. that no company be allowed to take the electric lighting in hand, and 
that the Council accept the tender of the Manchester Edison-Swan 
-Company for carrying out an electric lighting scheme at £13,792 be 
-accepted, application to be made to the Local Government Board to 
borrow the money. The Council has the matter under consideration. 


Edinburgh.—On 29th inst. an electric light installation 
was inaugurated at the new West.End branch, in George Street of 
the Professional and Civil Service Association. There are about 300 
lamps. The fittings were furnished by Messrs..Haddow & Co., of 
"Glasgow. 

Germany.—A central electric lighting station has just 
been completed and put in operation at Mengen. The Harbour and 
Municipal Hospital at Frankfort are now lighted by electricity. 
-Electric lighting is also being adopted at the little village of Elsey. 

Harrow.—Messrs. Vaughan & Brown, who have been 
interviewed by the Electric Lighting Committee, state that the initial 
outlay for a satisfactory electric lighting installation for the district 
would be about £8,000, The committee think it best that nothing be 
done in the matter; but the Council is to have the matter up before 
it again shortly. 

Hudderstield,—A Local Government Board inquiry was 
held here on 28th inst, regarding the Council’s application to borrow 
£50,000 for electric lighting extensions. The Town Clerk stated that 
there are a large number of people waiting for supply. 

Kingswood.—The Great Western Electric Lighting Com- 


y has given notice of application for a provisional order, and the 


District Council is considering what steps to take. 


Lambeth.—The party spirit has been carried to a 


‘ridiculous extreme here regarding electric lighting. The Vestry has for 


years been quarrelling as to whether it should go in for electric light- 
ing, and last week a practical turn in affairs was reported by us, i.c., 
the appointment of a committee to go well into the matter. Ata 
subsequent meeting, however, the opposition used all their energies 
to get a large majority, so as to rescind the resolution, and succeeded 
by fe votes to 41. The matter, therefore, stands in the same position 
as ore. 


Lancaster,—There is a decreased consumption of gas 
shown in a recent statement by the Gas Committee, and this is stated 
to be due to the use of the electric light. 


Leith.—The Leith Dock Commission have resolved to 
further extend the electric lighting at the docks. Six lamps are to be 
Newcastle berth at the back of the Custom House, at a 
cost o 


Llanelly.—The Borough Council on Monday decided b 


. resolution to sell the electric lighting order to Messrs. J. C. Howell 


.Co, for £200 on certain terms. 
Loughborough,—The borough surveyor having reported 


_xegarding the lighting of the Sewage Disposal Works, he has been 


instructed to obtain an estimate, &c., from the Brush Electrical 
Company for an electric light installation. 


Lynn.—After a discussion some days ago, the Town 
Council decided to apply for a provisional order, upon the recommen- 
dation of a committee. 


Mangotsfield.—A Bristol paper says that an electric 
lighting company has _— to the District Council for permission 
ee ‘he Council has decided to take no action in 

e matter. 


Mill Lighting.—A Dundee paper says that the Friockheim 
Wood Turning and Sawmill Company have just had their works fitted 
up with the electric light. There are altogether 33 lamps of 16 and 
= = The work was carried out by Messrs. Scott & M*‘Nab, 

undee. 

Messrs. Roger Dawson, Limited, have received instructions to 
instal nearly 500 lights at the London Paper Mills, Dartford, 
with plant. The lowest tender was not accepted in this case. 


Neston.—There was a lengthy discussion at a ratepayers’ 
meeting recently. The result of the proceedings was the appoint- 
ment of a select committee to further consider the matter and report. 


Peterborough.—The Council’s engineer, who recently 
produced plans and descriptions of the proposed electric lighting 
scheme, has been instructed to prepare an estimate making provision 
for street lighting by electricity, and showing the difference between 
the cost of electricity and gas. 


Provisional Orders.—Devonport Corporation has given 
notice in the London Gazette of application to be made to Parliament 
for an electric lighting provisional order. The Vestry of St. Mary, 
Newington, Bath Urban Sanitary Authority, the Vestry of St. Mary, 
Battersea, the District Council of Colwyn Bay and Colwyn, and 
Folkestone Corporation, seek similar orders. The Midland Railway 
Company seek, among other powers, permission to lay down electric 
wires at St. Pancras. The Bedford Electric Light Company, Limited, 
seek an order to empower them to supply electricity at Great Berk- 
‘hamsted and Northchurch. Liverpool District Lighting Company, 
Limited, want a provisional order for supplying Great Crosby, 
Waterloo, Allerton, Woolton, Childwall and Garston. Newmarket 
Electric Light Company, Limited, want an order to supply New- 
market districts. Darlington Corporation seeks powers to extend the 
boundaries of the borough, also power to extend the area of electri- 
city supply. The County of London and Brush Provincial Electric 
Lighting Company seek a provisional order to supply electricity in 
Newington, Camberwell, Battersea, and various other South London 
districts. Messrs. J.C. Howell, Limited, are applying for a provi- 
sional order for lighting Merthyr Tydfil electrically. Kettering 
District Council want a provisional order to light the district electri- 
cally. For electrically lighting the town of Ipswich, powers are 
sought by the County of London and Brush Provincial Company. 
Sale District Council and Bangor Corporation are applying for provi- 
sional electric lighting orders. County of London and Brush Pro- 
vincial Company want powers for lighting Lincoln. The British 
Insulated Wire Company seek an order for lighting various districts 
and parishes in the County of Lancaster. Windermere and District 
Electric Supply Company want to light Ambleside. Margate Corpo- 
ration and Gloucester Corporation also seek similar powers. ‘he 
Altrincham Electric Supply, Limited, seek power to supply the dis- 
trict of Ashton-on-Mersey; Keswick Electric Light Company, 
Limited, to supply Keswick and certain portions of other townships 
in the neighbourhood. Manchester Corporation seek an extension of 
the area of supply. King’s Lynn Council seek a provisional order 
for lighting the district, and the Great Western Electric Light and 
Power Company are applying for a provisional order for lighting 
the districts of St. George, Kingswood, Stapleton, and Warmley, 
by electricity. ‘ 


Wakefield.—Last Friday the Local Government Board 
inquiry regarding the application to borrow £25,000 for electric 
lighting purposes was held. There was no opposition. A statement 
having been made by the Town Clerk regarding the estimated cost of 
the various items, Mr. Robert Hammond, who has been retained a8 
consulting engineer by the City Council, described in detail the pro- 
posed buildings, plant, &c. He also stated that, in Wakefield, there 
were many small industries in which electric power would be useful 
and convenient. 


Waterloo.—The Liverpool District Electric Lighting 
Company’s application for a provisional order for this district is to 
be — by the Council, who want to keep the powers in their 
own han 


Wells.—Preparations are to be proceeded with for the 
electric light installation, and the committee is to select a suitable 
site for a station. es 

Whitechapel.—The Board of Works has devided to 

the proposed application for a provisional order to made 
eae Capital and Connties Electricity Supply Company, Limited. 


Wilmslow.—A company, of which Mr. 8, V. Clirehugh 
is the engineer, is desirous of obtaining powers for lighting the district 
clectaiaohe. A committee has been appointed to meet Mr. Clirehugh 
on the matter. 


York.—On Monday, the City Council formally resolved 
to appoint Prof. Kennedy electrical engineer to the Corporation, at 4 
fee of 100 guineas in respect of his report, and 5 per cent. commis 
sion for supervising the execution of the work. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bristol Tramways.—“ Close Observer” writes to the 
Bristol Mercury complaining of the long hours and difficult duties of 
the employés on these electrical tramways. 


Dublin Tramways.—A number of citizens, councillors, 
engineers, &c., made atrial trip on one of the new electric cars from 
ne power house at Ballsbridge to Kingstown on Saturday evening 


Electric Traction in France.—The establishment of a 
system of electric tramways in the town of Besancon (Doubs), has 
just been decided upon. 


Electric Traction in Germany.—A concession has lately 
been granted by the Bavarian Government for an electric railway 
between Aibling and Wendelstein. Messrs. Schuckert & Co, of 
Nuremburg, have lately secured a contract for the construction of an 
electric tramway between Schoppinits, Kattowitz, Schwientochlowitz 
and Kénigsbiitte. 

Electric Traction in Holland.—The Hague Tramways 
Company is reported to be experimenting with an accumulator system 
of electric traction on its tramways. 


Electric Traction in Russia,—It is stated that a 
company is about to commence the construction of an electric tramway 
on the accumulator system in St. Petersburg, along the Vosnessersky 
Prospekt, the Erbsenstrasse, and the Kasanekaya. 


Electric Traction in Switzerland,— Demands have 
been made for a concession for an electric tramway from Meiringen 
to the Great Scheidegg, and for an electric cable line from Meiringen 
to the Aor Falls. There is some talk of converting the railway be- 
tween Kriens and Lucerne into an electric line. 


Hartlepool Electric Tramways.—Considerable progress 
has been made of late with the work in connection with the electric 
tramway system for the Hartlepools. The track between the Hart- 
lepools is nearly completed, and the generating station partly erected. 
It is expected the trams will be running early next year. 


Light Railways.—Sir A. K. Rollit, M.P., presided on 
Thursday, last week, over a conference held at the Westminster 
Palace Hotel, for the purpose of furthering immediate legislation 
for the construction of light railways in Great Britain. In opening 
the proceedings, the Chairman said the meeting was composed of de- 
legates from various county and parochial institutions. There had 
been considerable interest expressed of late in the subject of light 
railways, but it was chiefly confined to abroad; but such railways in 
this country were few, perhaps, because of the faulty nature of the 
Acts of Parliament on the subject. A conference had, however, been 


“held, which resulted in a Bill being introduced into Parliament by 


the late President of the Board of Trade; but it was not proceeded 
with. He hoped the conference would be able to advance legislation 
by discussing the provisions of the Bill, and indicating the direction 
in which the Government should move. He believed that if they 
could not obtain the co-operation of the State, the local authorities 
and private enterprise would not meet with much success in their 
efforts; but of the advantage of such railways to the agricultural, 
fishing, and private industries, he had no doubt whatever. He 
thought the Belgian system, in which the three interests named par- 
ticipated, was the best of al!; it had certainly proved of immense 


‘benefit to agriculture in that country. They must be careful, how- 


ever, in selecting places for the construction of these railways, to 
ascertain that there was a present need and a prospect of future 
traffic; but, above all, they wanted a complete reform in railway 
procedure, for at present light railways were strangled by ponderous 
Acts of Parliament, and an alteration in the law of compensation. 
Major Rasch, M.P., moved a resolution to the effect that the con- 
ference heartily approved of the construction of light railways under 
av improved system of procedure and regulation, with State and 
local aid to local enterprise, and urging the Government to introduce 
legislation in this direction as early as possible during the next session 
of Parliament. Mr. Carruthers Wain seconded the resolution, which, 
after some discussion, was carried. 


Provisional Orders.—The last few issues of the 
London Gazette have contained notifications of a large number of 
applications which are to be made to Parliament for Provisional 
Orders, Acts, &c. The Belfast Street Tramways Company seek cer- 
tain powers, including “agreements with the Corporation of Belfast 
with respect to the purchase and use of company’s tramways and 
supply of electrical energy,” &c. The promoters of the Baker Street 
and Waterloo Railway want an Act to empower them to adopt agree- 
ments with certain railway companies, including the Waterloo and 
City Company, with respect to the supply of plant, &c., and the sup- 
ply of electricity or electrical energy and power. The Newcastle- 
upon-Tyne authorities are applying for powers to extend tramways, 
and to use thereon ropes, cables, wires, electricity, oil, or other motive 
power. The Brighton and Rottingdean Seashore Electric Tramroad 
Company wants extension of time and other powers. The Blackpool 
Corporation seek powers to extend their tramways, working them by 
electricity, cable, or other stated powers. The Blackpool and Fleet- 
wood Tramroads Company seek power to enter into agreements with 
the Fleetwood District Council as to the supply of electricity. Hud- 
dersfield Corporation seek powers to lay and work tramways by 
steam, electricity, or other motive power; also power to remove any 
overhead electric wires now existing in the city. Portsmouth Street 


Tramways Company seek power to work tramways by mechanical 
power and to adopt agreements with the Corporation respecting the 
supply of electrical energy. Sheffield Corporation seeks powers to 
work tramways by electricity or other power. Derby and Ashbourne 
Tramways Company want to construct tramways, using elecirical or 
other motive power. The South-Eastern Metropolitan Tramways 
Company want an order allowing them to work tramways by 
electricity or other power. Powers are sought to incorporate a com- 
pany laying the Sheffield district and Rotherham tramways, and to 
purchase electric power from other companies. The promoters of a 
proposed company seek powers to lay electric tramways in Oldham, 
Ashton-under-Lyne, Hyde, and district. The promoters of a pro- 
posed company want to lay electric tramways in Kidderminster and 
Stourport. Electric power is provided for in a Bill sought by the 
Swansea Corporation to lay tramways. The Sheffield Tramways 
Company seek powers to lease tramways to the Corporation, and 
power to use electrical or other power. The London United Tram- 
ways Company seek power to place posts, wires, &c., in or over 
streets, roads, &c., in the County of London for purposes of electric 
or other traction. Dover Corporation seek a provisional order to lay 
tramways worked by steam, electricity, or other power. Bristol 
Tramways and Carriage Company, Limited, seek powers to construct 
tramways, using electrical power, posts, and overhead wires, for the 
City and County of Bristol; and the Urban District of Kingswood. 
Longton Corporation also want an order to lay tramways worked 
7 electricity or other motive power. Plymouth Corporation seek 
itto. 


Portsmouth Preposed Electric Tramways, — At the 
ordinary general meeting of the Provincial Tramways Company, 
Limited, held at the London offices, Poultry, last week, the chairman, 
Mr. George Richardson, said:—‘ With respect to the question cf 
electrical traction, if they took it up at all, they would now have the 
advantage of knowing that it had passed the experimental stage, and 
it was being used all over the world to a much larger extent than in 
this country. They had given notice that they intended to apply 
for powers to use electricity at Portsmouth, which was the only place 
at present in connection with which there was any prospect of 
carrying a Bill through Parliament in the ensuing Session. If they 
obtained these powers, he had no doubt that the change would be of 
considerable advantage to the company.” 


Storage Batteries for Tramears,—The Llectric Railway 
Gazette of New York states that twu Chicago street railway lines are 
to be extended, the cars in future being operated by means of storage 
batteries. The two lines are the Inglewood and Chicago Electric 
Railway Company, and the Chicago and Morgan Park Street Railway 
Company, they having passed into the hands of a syndicate, the 
members of which control the Electric Storage Battery Company, of 
Pailadelphia. 


TELEGRAPH AND TELEPHONE NOTES. 


Copper Telegraph Wires.—The New York Lngineering 
and Mining Journal recently referred to the increase in the demand 
for copper caused by the extension of electrical work in various 
directions. An instance of a new demand for the metal which had 
hitherto been hardly suspected is found in the last report of the 
Western Union Telegraph Company. It is there stated that the 
company, during the year ending June, 1895, added to its wire 
lines a net length of 11,859 miles, and that over 10,000 miles of the 
new wire is of copper. Further, the company has adopted the policy 
of replacing all defective iron wires with copper, the intention being 
to use that, metal alone on all the principal lines hereafter. The 
advantages of saving in weight, increased capacity for electrical 
transmission and diminished liability to interruption from atmo- 
spheric conditions, are sufficient to make the copper wires more 
economical in the end, notwithstanding their greater first cost. The 
decision has been assisted, also, by the fact that the improvements 
in processes for drawing copper wire has enabled makers to furnish 
material well adapted for telégraphic use. The size of copper used 
for telegraph wires is generally No.9, or 10 B. and S., weighing about 
199 lbs. to the mile. This would require, for 10,000 miles, about 760 
long tons of copper, an amount not so important in itself, but as in- 
dicating a tendency to increased demand. 


Interruptions and Repairs to Telegraph Lines,— 


Name of line Date of Date 


interruption. restored. 

Cadiz-Tenerife ... 24/9/95 | 22/11/95 

Para-Maranham = 9/10/95 | 4/11/95 

Communication with Antigua 29/10/95 1/11/95 

Bonny-Cameroons _... 30/10/95 5/11/95 

Moulmein-Bangkok ... was ‘a 4/11/95 7/11/95 

Saigon-Bangkok 9/11/95 9/11/95 

3/12/95 

Perim-Assab_... 19/11/95 26/11/95 

Indo-European lines ... exe | 28/11/95 24/11/95 
Brest-St. Pierre (Anglo Company) ... | G/4/9S 
»  (P.Q. Company) ... 26/10/95 
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Telegraphic Communication between Turkey and 
Roumania.—It is reported that negotiations are at present in hand 
between the Turkish and Roumanian Governments with reference to 
the laying of a telegraphic cable between Constanza and Constanti- 
nople. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belgium.—January 15th, 1896. The Belgian Minister 


of War is inviting tenders for the contract for an installation of 
electric lighting in the new military school in the Avenue de la 
Renaissance in Brussels. Tenders to the Ministéze de la Guerre, 


Brazil,—January 25th, 1896. The Minister of Industry 
of the State of Pernambuco is inviting schemes for the electric 
lighting of the town of Recife in that State. 


Brussels.— December 18th. Tenders are invited for the 
supply of 11,692 telegraph poles. Tenders to the Direction Générale 
des Postes et Telegraphes, Brussels. 


Darban, Natal.—December 28th. The Corporation in- 
vites tenders for the supply, from competent firms, for delivery and 
fixing at Durban, of steam and electrical plant for the lighting of 
the borough by electricity. The work will be executed under the 
direction of Mr. Fletcher, the borough engineer, and Mr. Hadfield, 
the electrical engineer, at Durban. The plant required includes 
high-speed engines, dynamos, cables, arc and other lamps, accumu- 
lators, &c. For further details, see our advertisement supplement. 


Germany.—December 16th. Tenders are being invited 
by the Prussian State Railway Telegraph authorities at Saarbriicken 
Tenders c n Telegrapheninspectio: 
Saarbriicken, Germany. 

London.—December 10th. The Secretary of State for 
India is prepared to receive tenders for the following among other 
materials :—Caissons, air compressing and electric light plant. The 
conditions of contract may be obtained on application to the 
Director-General of Stores, India Office, Whitehall, 8.W. 


Spain.—December 28th. Tenders are being invited by 
the municipal authorities of Betanzos, a small seaport town in 
Galicia, for the concession for the electric lighting of the town during 
a period of twenty-five years. Tenders to be directed to El Ayun- 
tamiento de Betanzos, Spain. 

Swansea.—December 6th. Tenders are invited for supply 
and erection of plant for electric lighting and dust destruction for 
the Corporation. 

Windsor.—January 1st, 1896. The Corporation invites 
proposals for taking over and working their electric lighting orders. 
All proposals to include the erection and maintenance of a generating 
station upon a specified site, laying down mains, and necessary 
equipments, with a constant supply of electricity for lighting pur- 
poses in the stated area. Details to be obtained from the Town 


CLOSED 


Clacton-on-Sea.— Recently tenders were sent in to the 
authorities of the Middlesex Hospital for an electric lighting instal- 
= The — i submitted, that of Messrs. Crompton and 

‘0. being pted. e consulting engineer in connectiou with the 
work was Mr. Adrian Collins 
Generating plant. Wiring. 


Crompton & Co., Limited .. .. £287017 0 £697 0 0 
Johnson & Phillips .. 288319 0 41,2619 0 
Mather & Platt .. . ee ee 8,164 15 0 


Biemens Bros., Limited 3153 00 850 0 0 


THE PRESIDENCY OF THE INSTITUTION. 


THE balloting list for council and officers for the year 1896 
has been issued, and the name of Dr. John Hopkinson, 
M.A., F.R.S., heads the list as proposed president, whilst 
that of Sir David Salomons, Bart., M.A., remains in the 
portions of honorary treasurer and one of the vice-presidents. 
t may be said that no list of the council’s nominees has 
been looked for with greater anxiety, and that no nomina- 
tion for the presidency has ever given greater satisfaction. 
It is unnecessary, now, to inquire as to the foundation for 
the rumours upon which we have had occasion to comment, 
but assuming that the council originally contemplated the 
continuance pf the rotation system from the ranks of the 
vice-presidents, we think that the council are to be congratu- 


lated on reversing their decision, and that the members are 
additionally indebted to the senior vice-president for retiring 
from a contest which would obviously divide the members, 
For Dr. Hopkinson the members will vote unanimously, 
The council could not have made a better choice, and the 
Institution will enter upon the new year with increased 
prospects of prosperity and usefulness to the profession. 


LOCOMOTIVE CARRIAGES FOR COMMON 
ROADS. 


A PAPER with this title, was read at the Society of Arts on 
Wednesday of last week by Mr. H.H.Cunynghame. From our 
point of view the paper had only one fault, but that was a 
graveone. Mr. Cunynghame mentioned electrical traction on 
common roads, but entirely failed to give his audience any idea 
whatever regarding the large amount of experimental work 
successfully carried out in this direction. He travestied his 
subject by citing the Pioneer Electrical Carriage Company, 
and the Morris and Salom vehicle hailing from the United 
States; but the names of such workers as Ayrton, Radcliffe 
Ward, Bersey and others were ignored. The reason for this 
we do not know, but we do think that when a gentleman 
undertakes to prepare a paper on a given subject, he should 
make himself fairly conversant with what has been done in 
all its branches. The paper was, however, a most excellent 
one in its treatment of steam and oil vehicles. After 
rapidly sketching the history of the steam road car 
since the time of Sir Isaac Newton’s proposal to run a 
“steam rocket,” the legislative action which has hampered 
this kind of work was referred to. The healthy change 
in public opinion that is following the removal of the dread 
of machinery will surely lead to a removal of the legal dis- 
abilities, and to rapid progress in the design and construction 
of road vehicles. The discussion on the paper was opened 
by the chairman, Sir Frederick Bramwell, who eulogised the 

ancock carriage, and took some pains to make clear to the 
audience how completely the mechanical difficulties had been 
surmounted by that engineer in his cars that ran from 
Paddington to the City. Sir Frederick attributes the present 
unhealthy state of the steam carriage business to the fact 
that from 1840 the construction of these things was in the. 
hands of good engineers, but bad carriage builders. Mr. 
Shaw Lefevre then spoke, and confessed his belief in steam 
in og to oil or electricity. He cited the Customs and 
Inland Revenue Act of 1888 as the hope of some that 
mechanical traction on common roads is within the pale of 
the law, but was dubious about it himself. He then made a 
slip over the Parkins v. Priest action, saying that this was 
over an electrical vehicle, but was corrected by Sir David 
Salomons, who spoke next. Sir David told the audience a 
plain tale of his own experiences in this direction, and showed 
that the 33 H.P. motor mounted on his autocar is only 
sufficient to maintain a speed of 3 to 4 miles per hour on an 
incline of 1 in 8, or 1 in 10. He recommended the use of a 
6 H.P. engine in all cases. Mr. Hiram 8. Maxim and the 
Count de Dion also offered some observations, principally on 
steam engine carriages. The discussion was then adjourned 
for a fortnight, when a lively meeting is expected. 

The first of a series of three Cantor lectures, entitled 
“Mechanical Road Carriages,” was delivered by Mr. W. 
Worby Beaumont, M.Inst.C.E., last Monday evening at the 
Society of Arts. Mr. Beaumont treated the subject from the 
standpoint of the engineer, and gave a very interesting record 
of the principal steam carriages that were designed, con- 
structed, and run up to the middle of the present century. 
His remarks were opened by a consideration of the attractive- 
ness of easy transport as a problem and its importance to the 
nation, since there are very few things that do not derive 
their value, in part at least, from the cost of transport. In 
1808 a Committee of the House of Commons went so far as 
to say that “Next to the general influence of the 
seasons, there is perhaps nothing of so much im- 
portance as the perfection of means of internal 
communication.” At that time the horse consumed 
the food of the poor, and one horse ate as much as eight 
men; but this is no longer the case. Oppusition to traction 
has sprung fror many causes, the most powerful being veate 


x 
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interests. In 1831 a committee on mechanical 
vehicles, and viewed the situation most favourably. Of those 
now opposed to the mechanical carriage, the majority are 
swayed by an unreasoning objection to novelty. In Tred- 
gold’s treatise of 1895, it is shown that that eminent man 
clearly foresaw, and clearly described, much that was then 
far in the future, even the gas engine for traction; but this 
was not a mere guess, or born of mere enthusiasm, although 
for 60 years this powerful aid to locomotion has lain dormant. 
After giving a complete sketch of vehicles propelled by 
steam, from Bacon’s time to that of Hancock and Church, 
Mr. Beaumont pressed home the importance of studying the 
comfort and artistic sense of the public at large, a thing 
that can only be done by the co-operation of the engineer 
and the carriage builder. 


NOTES. 


Average Data for Incandescent Lamps.—lIn our last 
issue we referred to the question of lamp tests. As evidence 
of the fatal fesult of publishing data that is at all open to 
— we may mention that in one large installation in 

ondon that has just been completed, the publication of the 
figures that appeared in our pages early last month led to 
the consulting engineer refusing to accept any lamps of 
foreign manufacture, and the contractor has had to give way. 
Those who offer for publication figures of any kind should 
feel that in so doing they are taking upon themselves no little 
responsibility. Below we give the average watts taken, the 
candle-power, and watts per C.P. of the different lamps 
recently tested, and against these the number of deceases 
during the 600 hours the trial run lasted, with the price of 
each. It must be remembered, however, that an arithmetical 
average is not a true mean, and that such figures require to 
be used in argument with some discrimination. 


| Watts 


Name. | Watts. ee per | en Price. 

| 

Edison-Swan. Old ... | 61°77 | 15:19 | 409... i 
Edison-Swan. New... ... | 57°53 | 14°53 | 4°01 1 19 
Sunbeam | 63°55 | 1251 | 5°24 1 34 
A.E.G., Berlin ... ons | 6650 1438 | 4°65 1 0 
Brush, Vienna ... | 52°80 | 11°97 | 4°41]... 1 0 
Constantia, Venloo... | 5270 | 15°34 | 3:47 5 0 73 
Daylight (German) ... «| 51°40 | 14°30 | 3°61 1 0 11} 
Fleischhaker, Sweden «- | 60°20 14°45 | 4:27 4 08 
Gabriel & Angenault, Paris ... | 48°80 14°25 | 3.50 1 1 0 
Hard, Ziirich ... * wee | 54°00 | 13°64 | 3:94 0 10 
Phaeton (German) ...  ...| 6670 | 1620|417' 3 |0 9 
Gebruder & Pintsch, Berlin ...| 62°90 1627 ... 10 
Pope & Goosens, Venloo ... | 55°50 1440 | 384 1 0 94 
Siemens & Haleke, Berlin ... | 57°40 1412407 ... | 1 0 
Sturm, Vienna... £5 --» | 57°20 | 12°01 | 3°84 1 0 8 
Stearn, Ziirich ... 52°50 | 13:28) 399... 0 114 
4°56 1 1 0 


Svea,Sweden ... ... 57°30 11°81 | 4 


| 


_Fuse Wires.—The subject of fuse wires has been recently 
discussed at the American Institute of Electrical Engineers, 
and an account was given of experiments made at the Chicago 
Armour Institute. The paper, by Messrs. Stine, Gates and 
Freeman, appeared in the ELECTRICAL Review for November 
8th, 15th, and 22nd, 1895. Some of the conclusions arrived at 
do not strike one as being particularly novel. The unreliability 
of short fuse wires has been pretty well known for some time 
past, and the liability of the oxide film to enclose the molten 
metal was pointed out some years ago by Mr. Cockburn, who 
introduced his weighted fuse to ensure the immediate rupture 
of the softened wire. A difference of opinion still exists as 
to the best wire to employ, although the opinion in favour 
of an alloy is most general, but which alloy is best has not 
yet been decided. The chief practical conclusions arrived at 
are that fuses up to 5 ampéres should be at least 14 inches 
long, one-half inch to be added for each increment of 
5 amperes capacity. Round fuse wire should not be employed 
im excess of 30 ampéres capacity; for higher currents, flat 
ribbons, exceeding 4 inches in length, should be used, 


Electrical Developments at Niagara.—The Llectrical 
World says that ground has been broken on the lands of the 
Niagara Falls Power age ge for a factory to manufacture 
calcium carbide on a large scale. At the start 
1,000 H.P. will be used. The Niagara Falls Com- 
ad is now preparing plans for its power station on the bank 

low the Falls. It is from this station that the Pittsburg 
Reduction Company will receive a power service for the new 
aluminum factory it is to build on the canal basin. Its 
contract calls for 4,500 H.P. The electrical power to be 
used by the Reduction Company in this factory will be de- 
livered to it on top of the bank. Besides this, the Reduc- 
tion Company has secured an additional 2,000 H.P. from 
the Niagara Falls Power Company. Another industry soon 
to be established is the manufacture of chlorate of potash, 
the company having recently leased about 700 H.P. for this 
purpose. The Carborundum Company proposes to construct 
a factory for making wheels, hones, &c., to be operated in 
conjunction with its new plant, just started. The construc- 
tion of this new factory will result in the abandonment of 
the plant in Monongahela City, Pa. Pablic discussion of 
the great desire of Buffalo to enjoy the benefits of Niagara 
power has ceased for a time, owing to the fact that further 
consideration of the matter has been postponed until after 
the election. There has been so much delay in considering 
the matter, that now the Power Company claims it has hardly 
enough developed power that is not contracted for use at 
Niagara to warrant it in agreeing to transmit any great 
amount to Buffalo or any other place. The fact seems to be 
that the Niagara Company has been so busy considering 
applications from those who want to locate on its lands, that 
the Buffalo matter has developed into what is practically a 
side issue. Nothing has been heard of late relative to the 
New York Central’s intention to equip its Buffalo Falls 
branch with electricity, but there is reason to believe that the 
“ Great Four Track” people are keeping well posted on the 
success met with in building electric locomotives, with a view 
of using them on this and other branches of their road where 
it might be found desirable. This road is one of the most 
progressive in the country, and there are those who expect it 
to announce its intention at any time to adopt electricity on 
more than one of its branches; for instance, the Buffalo 
Falls, Lewiston, and Lockport branches, all of which are 
short lines. 


Day’s Gas Engines.—We have before us circulars re- 
garding the Day gas engines, along with an extract from a 
report prepared by Messrs. Bramwell & Harris, setting forth 
the results of extended and elaborate trials made by them of 
these engines. The report speaks most highly of the abilities 
and advantages they possess, and with these statements we 
have no cause for complaint; but we regret to see the 

ublication of incomplete statements regarding certain points. 
or instance, the report states :— 


Even if the speed were only the same as that of an engine which 
gave one impulse in every two revolutions (as is the case in all 
engines using the “ Otto” cycle), it is obvious that the same size of 
engine of the construction herein referred to would do just double 
the work that would be done by an engine that had an impulse only 
once in every two revolutions; but this advantage is greatly added 
to, from the fact of the larger number of revolutions that can readily 
be made in one of the Day engines, due to its simplicity, and to the 
absence of cam, or eccentric-worked, valves. 


Would it not have been as well to say, also, that in order to 


“just double the work,” it is necessary to use just twice 
the quantity of gas? 


Another Fatal Fly-wheel Accident.—Our New York 
namesake says that a gigantic fly-wheel burst in the power 
house of the Albany, N.Y., Railway Company on November 
12th. Four persons were injured, one of them mortally, in 
a saloon opposite the power house. One piece of the wheel 
tore out the whole front of the saloon, and another the whole 
upper portion of the house. Nobody in the power house 
was hurt. A house two blocks away was wrecked by a flying 
piece of the wheel, 8 feet long and 4 feet wide. A section 
of the north side of the power house, 25 feet wide, and ex- 
tending from the ground to the roof, was torn out, and one 
of the engines and a generator were demolished, The 
damages amount to $30,000. 
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Future of the Electric Telegraph.—With reference to 
the future of the electric telegraph, Mr. P. B. Delany says 
(in the Engineering Magazine) :—“The telegraph lines of 
the future will be in keeping with their importance as means 
of communication. Iron poles, set in cement foundations, 
like the best trolley lines, large copper wires, protected above 
and below by steel guard wires of great strength, and undis- 
puted right of way over shortest routes, will be the main 
characteristics of the mail-carrying lines. The guard wires 
will be used for way stations and test offices. The copper 
conductors will carry through business by the fast system. 
When it is once — practicable to deliver 1,000 words per 
minute in plain Morse characters over a circuit 1,000 miles 
in length, all prejudices hedging about old systems and 
methods of handling business should be swept aside. A per- 
forator and a type-writer will in effect be a sending operator 
and a receiving operator, and about 40 will be employed at 
each end of a single wire. Can it be doubted, then, that in 
the near future, the telegraph will be the medium of general 
communication? The letter of the future will be dictated 
to a stenographer, who, instead of type-writing it, will per- 
forate it on a paper tape. This tape will be sent to the tele- 
graph office, where it will be put through the automatic 
transmitting machine, and in a second or two it will be at its 
destination. The receiving tape will be delivered direct, and 
the plain Morse characters will be translated on the type- 
writing machine by the correspondent’s stenographer.” 


Electric Fire Engine.—An electric fire engine, practic- 
able not alone where special arrangements have been pro- 
vided for its ase, but wherever there exists any system of 
electrical distribution, has been devised by Messrs. John 
Birkett and William McElroy, of Brooklyn, and is described 
in the New York Electrical Engineer. The motor is sup- 
ported at the rear of the engine frame. A worm gear at the 
end of the armature shaft operates the piston of the pump, 
which is bolted to the lower side of the engine frame beneath 
the motor. The hose drum is supported between and above 
the rear wheels of the engine, and on the outer end of the 
shaft which supports it, is‘mounted another drum upon which 
is wound a length of cable ; by means of this, contact is made 
with the terminals of the electric supply system, when such a 
system is especially provided. One of the illustrations pub- 
lished by our contemporary shows such an arrangement, 
where the terminals are brought to the top of the hydrant, 
and no ground connection is necessary. Another also shows 
by a dotted line how a ground may be made when required. 


In this latter case the trolley takes current from the over-~ 


head conductor, and a metal pin is driven in beside the track 
rail. A switch is provided for cutting in or out the motor 
circuit, as desired. The former of the two methods of con- 
nection already mentioned—that in which the conducting 
wires are led into the hydrant—is intended for an ordinary 
incandescent or multiple system in which lamps or other 
devices are arranged in multiple arc. The second arrange- 
ment is, of course, adapted to the regular trolley railway cir- 
cuit. A third figure shows still another plan for utilising 
the trolley circuit, in which the return is made by a special 
connection leading from the railway ground wire to an adja- 
cent hydrant. 


Incandescent Electric v. Incandescent Gas,— Writing 
toa New York Exchange, Mr. John E. Adamson, electrical 
engineer, San Antonio Light and Power Company, Pomona, 
Cal., says :-— 


There having been considerable said for some time past in regard 
to the Welsbach gas burner, I would like to give the experience of 
our company with opposing this very lively competitor. I believe if 
our electric light men were as full of energy as are the promoters of 
the “‘ Welsbach,” there would be less business done by the gas side of 
the house. We have seen some of our lights displaced by Welsbach 
burners, but, while in Pomona we still see some small loss, in San 
Bernardino—at which place some 75 per cent. of our load is used— 
we have reinstated all our lost patronage. In San Bernardino our 
loss was about 330 lights, thirty being in two grocery stores, the re- 
mainder being in the Hotel “Stewart.” The stores returned to 
electricity because, unless the gas was very carefully handled, the cost 
of light was greater with the gas. The hotel people give a different 
and more potent reason. They found that in an ordinary room the 
odours efhitted were bad, but, on attempting better ventilation, the 
“maatles” would not stand the cool air. 


Electrolytic Refining. —The Exploration Company, 
Limited, has received a letter from its managing director, 
Mr. Hamilton Smith, respecting the Anaconda Copper 
Mining Company. Mr. Smith says :— 


These mines have been developed to a Ln ig of 1,200 feet, and 
since 1880, when work was first commenced, have produced ore 
yielding very nearly 400,000 tons of fine copper, together with a large 
amount of silver and some gold; until the late development of 
electrolytic refining, but little profit accrued from the precious 
ee An electrolytic refinery is now producing 1,500 
tons of refined copper per month, and another refinery of equal 
capacity is now being erected, which will be completed this year. 
The company owns, in addition to mills, mines, &c., an electric 
tramway and light company. 


Warning.—From the Secretary of the Cancer Hospital 
(Free), Fulham Road, we hear that a most daring rob 
was effected there on 23rd ult. by a man who, shortly after 
the departure of wiremen and others engaged at the time 
fitting up the Hospital premises for electric lighting, pre- 
sented himself under the pretence that he wished to take 
measurements in connection with the fitting operations. He 
thus gained admission to some of the bedrooms, and after- 
wards decamped with money, watches and jewellery. The 
public are again warned to be careful who they admit to 
their houses under these pretences. 


The Colour of Atoms, Ions, and Molecules, — This 
obscure, but fascinating subject, has recently been studied by 
M. Carey Lea, who contributes to the American Journal of 
Science perhaps the most interesting paper which has yet 
appeared on it. The method of investigation pursued bears 
a resemblance to that adopted by Mendeléef when compiling 
his celebrated table, and which has been so lucidly described 
by Lother Meyer in his Modernen Theorien. It seems that 
when the elements are divided into two series, one containing 
those whose atoms show colour in combination, the other 
those whose atoms in certain cases, or in all cases, show no 
colour, it is seen that this classification corresponds very 
closely to the chemical properties of the elements. Ewan 
has shown that the colour of a copper sulphate solution is 
not due to the free ions or to the molecules, but must be due 
to the atoms, whether they be present as ions or combined 
with another ion to form an electrolyte. Lea states that in 
an electrolyte which gives a colourless solution in water, both 
cathion and anion are colourless. There is no connection 
between the colour of an atom and the colour of the element 
formed by a combination of atoms. In an electrolyte which 
gives a coloured solution in water when the anion is a single 
atom, the colour is due to the cathion, for all elementary 
anions are colourless. Even if an anion is a complex one, 
and is colourless, the colour of a solution of an electrol 
containing this anion is to be referred to the cathion. The 
colour, or lack of colour, of the atom of an element is a 
function of its atomic weight. Elements with atomic weights, 
1—47 have only colourless ions, 52—59 coloured, 65—90 
colourless, 103—106 coloured, 112—139 colouriess, 145—169 
coloured, 192—196 colourless. Elements which have atomic 
weights between these groups have both colourless and 
coloured ions. Lea has arranged the elements in a periodic 
system, on the basis that no element which in all its combi- 
nations shows coloured ions can be combined in the same 
natural group witb_elements which have colourless ions. 
Those which have colour:ss ions can be arranged in nine 
horizontal groups, i.- which each element falls naturally into 
its proper place. Th. division of the elements contains all 
those whose ions can act as anions. Elements which have 
only coloured ions can be arranged similarly in five vertical 
series ; this division contains elements whose ions can only 
act as cathions. Eleven other elements remain whose ions 
are either coloured or colourless. In the whole series of all 
the elements, these elements come between a group of elements 
which have colourless ions, and one of elements which have 
coloured ions. There is no case in which an element with 
only colourless atoms falls in the periodic series between one 
of these eleven elements and an element with only coloured 
atoms ; and also an element with only coloured atoms never 
comes between one of these eleven elements and one with 
only colourless atoms. The conclusion is that the colour of 
the elementary atoms is a function of their atomic weights. 
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The “Cables Recorder.”—We understand that, owing 
to a severe illness, the editor of the Cables Recorder has been 
ordered to England by his medical advisers. He begs to 
inform his subscribers that it is his intention to proceed with 
the publication of the paper on his arrival in London. The 
interregnum will probably last three months ; meanwhile he 
craves their indulgence. All communications should be 
addressed care of Messrs. Street & Co., 30, Cornhill, E.C. 


“Present-Day Applications of Electricity, with 
Special Reference to Fire Risk.”’—The committee of 
the Insurance and Actuarial Society of Glasgow, announces 
that arrangements have been made with Mr. T. Crichton 
Fulton, A.I.E.E., to deliver a series of fifteen lectures on 
this subject. The second lecture was given on Thursday 
evening, the 5th inst., in the Lecture Theatre of the Insti- 
tution of Engineers and Shipbuilders, 207, Bath Street, at 
8 o'clock. The dates fixed for the other lectures are as 
under:— Thursday evenings, December ‘12th, 1895; 
January 9th, 23rd and 30th, 1896; February 6th, 13th and 
27th; March 5th, 12th and 26th; April 2nd, 9th, and 16th. 


The General Electric Company, Limited.—We must 
congratulate this company on the determination and energy 
exhibited by its directors in the preparation of the new 
premises at Peel Works, Adelphi, near Manchester. Already, 
only about four and a half months since the destructive fire 
at Chapel Street, Salford, a magnificent stracture of five 
floors, each 160 x 50 feet, has been put into working 
order, and about 700 hands are at present engaged therein. 
This number is rapidly increasing, and early in the new 
year we hope to give a more extended notice of the fine 
works and the operations of this up-to-date company. 


Ferranti & Co., Limited.—We understand that this 
company has secured for its works the premises near Man- 
chester lately occupied in the manufacture of the Sterne 
gas engines. The new Ferranti 200-unit machine for 
Bolton commenced regular running last week. 


Fires.—In our last issue we said : “ It seems certain that 
these frequently-recurring disasters will affect the future 
insurance of electric supply buildings.” We now hear that 
in one case, that of a large factory, two insurance companies 
withdrew altogether, and the third raised the premium from 
10s. 6d. to one guinea. In this particular instance making a 
difference of about £200 per year. 


Electric . Lighting Regulations.—The Times of yester- 
day says it is understood that Lord Kelvin, Mr. W. H. 
Preece, and Major Oardew, the committee of experts 
appointed by the Board of Trade, have presented their report 
on the questions which were referred to them as a result of 
the recent conference on the proposed new electric lighting 
regulations, presided over by Sir Courtenay Boyle, the 
Permanent Secretary of the Department. The principal 
matter on which the committee were asked to advise was as 
to the -definition which should be officially laid 
down to constitute “low pressure.” As presented 
to the conference, the revised regulation of the Board 
of Trade proposed that a pressure which could not at 
any time exceed 300 volts, if continuous, or the 
equivalent of 150 volts, if alternating, should be deemed a 
low pressure supply; but the Institution of Electrical Engi- 
neers urged that 600 volts should b2 accepted as the low 
pressure limit. Dr. Hopkinson stated that, with the five- 
Wire system, electricity was already being supplied in Man- 
chester at a low pressure of 400 and 450 volts, without any 
serious consequence. The Electrical Committee of the 
London Chamber of Commerce advised that the low pressure 
limit should: be raised to 500 volts, and other experts con- 
sidered that, in view of the advance made in electrical 
Science, it was no longer necessary to draw any distinction 
between alternating and continuous currents. 


Appointments Vacant,—The iIslington Vistry are in 
Want of three electricians and other hands for the new elec- 
tric light station in Eden Grove, Holloway. For further 
details see our advertisement supplement, ve 


Lectures and Papers.—The annual general meeting of 
the Northern Society of Electrical Enginzers will be held at 
the Palatine Hotel, Hunt’s Bank, Manchester, on Monday, 
December 9th, 1895. After the election of council and 
officers, a paper on “ Test of a Colliery Hauling, Pamping, 
and Lighting Installation” will be read by C. H. Lees, 
D.Sec., Owen’s College. 


Before the Royal Society yesterday afternoon the following 
papers were read :—H. C. Leake, R. Leventhorpe, and C. 8. 
Whitehead, “The Measurement of High Potential Differ- 
ence”; Prof. Ayrton, F.R.S., and W. R. Cooper, “ Varia- 
tions in the Electromotive Force of Clark Cells with 
Temperature.” 

Before Soziety of Arts, on Monday next, December 9th, 
at 8 p.m., the second Cantor lecture on “ Mechanical Road 
Carriages,” by W. Worby Beaumont, M.Inst.C.E., will be 
delivered. On Wednesday, December 11th, at 8 p.m., there 
will be resumed the discussion on Mr. Cunynghame’s paper 
on “ Locomotive Carriages for Common Roads.” John Wolfe 
Barry, C.B., F.R.S., will preside. 


British Association, 1897,—We learn that steps are 
being taken to invite the Prince of Wales and the Secretary 
of State for the Colonies to visit Toronto in August, 1897, 
when the British Association meets there, to open the new 
municipal buildings, which by then will have been com- 
pleted at a cost of £500,000. 


Train Lighting.—The Leeds Mercury says that the 
Furness Railway Company have decided that, as an experi- 
ment, two of their passenger trains shall be fitted with 
Messrs. J. Stone & Oo.’s system of electric lighting, and if 
it is successful, it is expected the greater part of the com- 
pany’s other carriages will be similarly lighted. 


New Journal.—In further reference to the Popular 
Science Monthly, to which we alluded in our last issue, we 
should have stated that the number referred to is the No. 1 
of the English edition. We understand that the journal has 
had an existence of 21 years in the United States. 


' Personal.—It is said that Mr. Goolden, of Easton, 
Anderson & Goolden, Limited, is about to take up his resi- 
dence at Newcastle, with a view to represent the company in 
the North. 


Institution of Electrical Engineers.—We understand 
that the following are proposed for election at the forth- 
coming meeting :—President : Dr. John Hopkinson. Four 
vice-presidents: Sir David Salomons, Robert Kaye Gray, 
Esq., Sir Henry Mance, and Prof. 8. P. Thompson. Ordi- 
nary members of council: S. Z. de Ferranti, Prof. A. B. W. 
Kennedy, Major A. H. Bagnold, Frank Builey, G. Von 
Chauvin, W. B. Esson, W. E. Langdon, Augustus Strob, 
Prof. J. A. Fleming, Henry Edmunds, J. W. Swan, and 
Dane Sinclair. As associate members of the council, Capt. 
W. P. Batt, R.E., Sydney Morse,-and H. W. Miller are pro- 
posed. 


. Surface Leakage and Insulation.—We desire to direct 
the attention of all those engaged in the testing of insula- 
tion resistances: to the letter of Mr. W. Arthur Price on 
page 702, as the method there described for eliminating 
surface leakage will doubtless be thoroughly appreciated. 
It is long since we have seen such a valuable addition to 
the practice of electrical testing. 


Personal.—We learn that Mr. Alex. P. Trotter has re- 
ceived the appointment of Government Electrician and 
Inspector under the Electric Lighting and Power Act of the 
Cape Parliament, and will sail early in the New Year. Mr. 
Trotter will leave behind him a host of friends who will 
deeply regret his departure from our shores. We beartily 
congratulate Mr. Trotter upon his appoiutment, and wish 
him every success in his new surroundings. h 
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NEW COMPANIES REGISTERED. 


Mevagissey Electric Lighting Company, Limited 
(46,088).—This company was registered on November 26th with a 
capital of £1,500, in £1 shares, to enter into an agreement with 
Veall & Co., Limited, and to establish and maintain an electric light 
installation at at Mevagisecy, Cornwall. The subscribers (with one 
share each) are . M. Grier, M.B., Mevagissey: A. Roberts, 
Mevagissey, G. Williams, Mevagissey, harbour master ; 
J. Kemble, Mevagissey, chemist ; at sm Mevagissey, grocer ; 
W. W. Treleaven, Mevagissey, agen K. Roberts, evagissey, 
builder. The regulation of Table ean ae apply. Registered 
by E. Reeves, 4, Queen Victoria Street, E.C. 


British Motor Syndicate, Limited (46,047).—This 
company was registered on November 21st with a capital of £150,000, 
in £1 shares, to adopt an undetailed agreement, and to carry on the 
business of electricians, motor manufacturers, cycle makers and 
dealers, engineers’ machinists, filter furnishers, &c. The subscribers 
(with one share each) are: i. F. Lawsom, Dane Court, Margate, 
age J.D. Newton, 23, Old Broad Street, E.C., oN G. G. 

Minel Gardens, Harlesden, clerk; E. R. Baines Whitgift 
— Thornton Heath, clerk; W. H. Rabson, 3, Pore’ Road, North 
Finchley, clerk ; J. P. Aldridge, 7, Brunswick Avenue, New South- 
gate, clerk ; E. W. Pidgeon, 7, Maryland Square, Forest. Gate, clerk. 

e number of directors is not to be less than four, nor more than 
six. The subscribers are to — the first; qualification not 

j Temuneration, £100 each 4 ad annum, and £20 extra for the 
Registered office, 23, Old Broad Street, E.C. 


London and Provincial Traction odo Limited 
(46,078).—This company was registered on November 25th.with a 
capital of £100,100 in 10,000 £7 per cent. cumulative preference 
shares of £10 each and 100 £1 ordinary shares, to construct or 
purchase and work railways, tramways, “qo and telephone 
lines, electric and other lighting, electric, hydraulic, and other 
works, and to equip such undertakings with electric and other plant. 
The subscribers (with one share each) are:—D. Parrish, 2, Copthall 
Buildings, E.C., gentleman ; A. Parrish, 2, Copthall Buildings, E.C., 
engineer; T. Wernher, 120, Bishopsgate Street, Within, E.C., mer- 
chant; F. R. Harris, 15, St. Swithin’s Lane, E.C., gentleman; S. 
Neumann, Warnford Court, E.C., merchant; L. Hirsch, Warnford Court, 
E.C., broker; H. R. Butin, 6a, Austin Friars, E.C., stockbroker; 
The number of directors is not to be less than three, nor more than 
seven. The subscribers are to appoint the first; qualification, one 
share; remuneration, £500 per annum, divisible. Registered by 
Asharst & Co., 17, Throgmorton Avenue, E.C. 


Electrolytic Research Syndicate, Limited (46,082). 
—This company was registered on November 25th with a capital of 
£1,000, in £1 shares, to acquire, develop and turn to account any 
patented inventions relating to the production of chrome metals by 
electrolysis or other similar methods. The subscribers (with one 
share each) are:—G. Bennett, 11, Mervyn Road, Shepperton, clerk ; 
C. E. M. Crickmore, 17, Hanover Street, Islington, writer; A. J. 
Tod, 14, Hetherington Road, Clapham, accountant ; L. de Fonblanque, 
14, Palmer Street, 8.W., gentleman ; L. Rogers, "44, Dalberg Road, 
Brixton, clerk ; E. Anderson, 4, Vauxhall Bridge Road, 8.W., regis- 
= E. Hayes, 10, ‘Telford Avenue, Streatham Hill, accountant. 

e regulation ie “A” mainly apply. Registered b Faithfull 
and Owen, 11, Victoria Street, 8.W. ork . 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Dawson Gas Engines Syndicate, Limited (41,344).— 
This company’s annual return was filed on November 1st, when the 
nominal capital of £70,000 in £10 shares was all taken up, of which 
5,600 were med as fully paid. £10 has been called on 1,096, and 
£4 per share on 304 shares, and £12,176 has been paid. 


Easton, Anderson & Goolden, Limited (40, 871). — 
This company’s annual return was filed on November 15th. The 

capital is £200,000, in £10 shares (100,000 preference). 10,000 ordi- 
nary, and 5, 986 preference have been taken up, and 9,320 ordinary 
and 2,886 reference have been issued as fully . The full amount 
of £37,800 has been called and paid on the 


Mather & Platt, Limited (36,368).—This company filed 
its annual return on November 20th. 15,000 shares have been taken 
up out of a capital of £200,000 in £10 shares, and £135,000, or £9 per 
share, has been paid. 

Electric Organ Company, Limited (44,344).—This 
company’s annual return was filed on November 14th. The capital 
is £110 ees in £1 shares (55,000 preference), 23,389 preference and 
2,225 ordinary have been taken up, and 10s. share been called. 
£10,172 17s. 6d. bas been paid, leaving £2,634 2s. 6d. to come in. 


Dutton & Co., Limited (29,259)—This company’s 
annual return was on November 14th. The capital is £60,000 
in £10 shares (500 preference), 285 preference and 2,810 o 
have been taken up, and 2,200 ae have been issued as 


Full amount has been called and £8,950. paid on the rest. 


‘tion was £1,547 14s, 4d., after renewals and 


Amazon Telegraph Company, Limited. — 
y’s statutory return was on re 21st. 
capital of #280000 i £10 shares has all been taken up, and 
share has been called. £145,368 (including calls paid’ in advance) 
has been paid, leaving £56, 600 unpaid. 


Electrical Coal -cutting Contract 
Limited (36,648).—This company’s annual return was 
November 20th. The capital is £402,000 in 60,000 on 
20,000 deferred of £5 each, and 2,000 £1 founders’ shares. 9,531 
ordinary, 20,000 deferred, and 2,000 founders’ shares taken up, and 
4,000 ordinary and 20,000 deferred issued as paid. £5 called on each 
ordinary and £1 on each founders’, and £28,375 has been paid, leay- 


ing £1,280 in arrears. 
November 6th. 


company’s annual 
capital is £600,000, in £10 ahs shares es (30,000 ‘pudenaaehe 18,955 - 
ference and 27, 500 ordinary have been taken up, and 15 800 preference 
and 27,500 ordinary have been issued as paid; £10 per share has 
been called on 1,835 preference, and 10s. on 1,320 preference, and 
£19,010 has been paid. 


CITY NOTES. 


Kingston (Jamaica) Electric Light Company, Limited, 


— sixth ordinary general meeting of the shareholders of the above 
y was held on October 16th at the company’s office, No. 38, 
ur Street, Kingston 

4 Watson said that reading the sixth annual report the directors 
have to congratulate the cundiaiien on the steady and substantial 
improvement in the position of the company which the accounts dis- 
close. The earnings last year were £5,003 10s. 3d., this year they 
were £5,608 1s. 2d., an increase of £604 10s. 11d. On the other hand, 
the expenditure this year was only £118 13s. 11d. in excess of last 
yo. 8 thowing that the business has now reached the stage where in- 
upply entails co ee little outlay. The recent addi- 
cent to e plant have the effect of increasing its capacity nearly 
two-fold; in other words, double the amount of business now doing 
can be undertaken, and still leave the plant duplicated. The 
revenue statement shows that the os profit on the oo transac- 
to a large extent 
had been provided for, placing the plant ina eee of efficiency 
— ity never before attain The net result of the year is 
in a reduction of the profit and loss debit balance from 

E1158 16s. 74. to £705 10d. 


The Brazilian Submarine Telegraph Comspany, 
Limited.—The directors of this company have declared an interim 
dividend of 3s. per share, or at the rate of 6 per cent. annum, 
free of income tax, for the quarter ended September last, and 
we on December 20th. The transfer books of this company will 

closed from December 13th to 19th, both days inclusive. 


Eastern and South African Telegraph Company, 
Limited,—The numbers have been published of 381 5 per cent, 
mortgage £100 debentures, drawn for ago at par on January 1st. 
at the banking house of Messrs. Barclay, Bevan & Co., 54, Lombard 
Street, E.C., when the interest thereon will cease. 


The City of London gg Lighting Company, 
Limited.—We are informed that for the recent issue of £100,009 
5 per cent. debenture stock, applications to the = of £522,335 
have been received. We learn that the letters of and of 

regret, in respect of this issue, have been posted. 

Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to allow to be quoted in the 
Official List :—Royal Electric Company of Montreal—. issue 
of £34,000 sterling 44 per cent. first mortgage debentures. 

Commercial Cable Company, directors 

have declared a quarterly dividend of 1 per cent. 


and South London way Oompany,_ ‘Ths for the week 

2nd, a total receipts for -year, 
nerease, or O49 5 

corresponding period, 1804, £19,576; decrease, 


of last year. 

The Eastern Telegraph pany. The traffic receipts for November were 

£69,461, against 364,000 1 in the corresponding period last year. 

The Eastern Extension, Australasia, and China Telegragh Company. The 
traffic receipts for the month of November amounted to £50,425, against 
£43,064 in the corresponding om of 1894, 

She receipts of this railway 

or the week ending December 1st, Tat 1808 amounted to £1,000 correspond: 
od week last year, £902; increase, £ 

The Western and Brazilian Company, Limited. The receipts for tes 
week ending cent, of the gross 

London ‘Brasilian Company, 


receipts ‘payable to 
Limited, were £2,907, 


yy for the month 
17 £1,738 in the corresponding 


q | 
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32).— SHARE LIST OF ELECTRICAL COMPANIES. a 
t. “The 
£8 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Business done 4 
atio Present or Dividends for J 
stare) | Quotation, | Quotaien | wook 
ary and 1895. 5. 
9, 
up, 1892. | 1893. | 1894. Highest.) Lowest, 
on each 173,400/| African Direct Teleg., Ltd.,4% Deb, 100| .. | 4% 4% |LOL—105 [101 —105 4 
d, leay. 1,912,880/| Anglo-American Teleg., Ltd. ... 25/44 46 | 44 — 46 45 | 44 
2,993,5607 Do. do. 6 % Pref. wae [Stock|£5 108/25 28./£4 45.) 844— 854 | 84 — 85 | 
34).— 130,000 Brasan Submarine Teleg., Li | 10 | 64%§| ... | 18 — 134 | 13 — 134 137, | 
pre- 44,000 Tel Ltd., Nos. 1 to 44,000 . 
ference 10,000,000¢ 7% 17% |7% |164 —168 |164 —168 
are has 224,850 | Consolidated Telzp. Const. and Main., Ltd. 10/-| 2 2 14% | — 
ce, and 16,000 | Cuba Teleg., Ltd. 13 — 14 13 — 14 
6,000 Do.  10%Pref. |: 10 110 % [10% | 20hK— 214 | 204— 214 
12,931| Direct Spanish Teleg., Ltd. | 81 4%14%14%] 4b | 4 
6,000; Do. do. 10% Cum. Pref... | 5 % [10% % | 10 104 | 10—108 | 
30,0002, Do. do. 44% Debs. Nos.1 to 6,000 | 50| | ... | 44% —107 [104 —107° 
60,710 | Direct United States Cable, Ltd. ... 28% §| 2 8i— | | 8} 
400,000 | Eastern Teleg., Ltd., Nos.1¢0400,000 ... | 10 | 64% 64% §| 64% | 16 — 16h | 16 — 16) | 164 | 16} 
70,000 Do. 6 % Cum. Pref. | 101 6 %81 6 6% | 173—18 | 18 196 | 
192,1007 Do. 5 % Debs., repay. August, 1899 ose 100';5% |5% | 5% —110 107 —110 
nited, 1,297,8377 Do. 4% Mort. Deb. Stock Red. Stock) 4% | 4% | 4% |125 [125 —128 
250,000 Eastern China Teles. 1001}7% 17% 17% |17—174 |17—175 | 178 | 173 
us Gov. Sub.), ann = 
No. 38, 54,1000) { ET } 100 5% 15% |5% —106 —106 
194,300) Do. do. _ Bearer, 1,050—3,975 and 4,327—6,400 | 100 | 5% |5% | 5% |103 —1U6 [103 —106 
20,0007 4 % Deb. Stock wk Stock} 4% |4% | 4% —12) —129 | 123 | 126 
an ut rican Te eg. = 
nts dis 80,6007 5% 15% 15% |l02 —106 |102 —106 
awe | 107,6007 Do. do. do. to bearer, 2,344 to 5,500 | 100|5% |5% |5% |103 —106 [103 —106 ie 
of last 300,007 Do. 4 % Mort. Debs. Nos. 1 to 3,000, ted, 10/4% | 4% —111 —111 | 108 
200,0007 Do. 4 Mt. Debs. (Mauritius Sub. 1 to 8,000 214% 14% 14% |112 —115% —115% | 
150,000 | Great Northern Teleg. Company of Copenhagen pei 2 8 22 | 22 
80, wee eee 
17,000 ... 25 |10 % |10 % |10% | 46—49 | 46 — 49 
100,0007| London Platino-Brazilian Teleg., Ltd.6 % Debs. . |100;6% |6% |6% |106 —110 106 —110 ove 
28,000 | Montevideo Telephone 6% Pref., Nos. 1t0 28,000... ...| 5| | «|. 2— 2— 2b 
15,000 Do. 6% Cum.2nd Pret. 10/6%|6% | 6% | 154— 164 | 154— 16% | 164 | 
119,234 Do. 5 % Non-cum. 3rd Pref.,1to 119,234 |15%|5%| 64— 64 | 6 6y,| 64 
1,100,000/ Do. 34 % Deb. Stock Red. Stock] 34% | 34% | 349% |105 —107 [105 —107 | 1064 | ... 
pany, 171,504 | Oriental h. & Elec., LtA., Nos. 1 to 171,504, fully paid | 1| .. | | 44% | 22 
100,0007| { Pacific Buropean Tel, Ltd, 4 % Gar, ‘Dobe }100 4% —112 [109 —112 
st, and 11,839 uter’s Ltd. vos eee eee eee eee 8 5 % 0 % nil 5 = 6 5 = 6 ee oe 
ny will 3,381 Submarine Cables Trost. eee eee eee eee eee Cert. eee eee eee 127 —132 127 —132 eee wee 4 
158,000. United River Plate Teleph. led. 5 24— i 
pany, 15,609 | West African Teleg., Ltd., 7,501 023,109 10| .. | | mid | 64 
28,3001 Do. do. do. 5% Debs. wea 100 5% 15% 15% 102 —105 102 —105 
mbard 150,000 Do. do. do.” Debs,, repay. 1902 | 100|8'% |8%| | 98-103 | 98 —103 
64,248 | Western and Brazilian Teleg., Ltd... ... | | 24% | 24% |3% | 9¥— 103 | lu xc] 99] 
and of 0 0 eee 
34563 Do. 6 % Cum. 1st Pref. 10 10 — 10 — 10,| 10 
4,669| Do. do. 6% Cum. 2nd Pret. | 1016%|6% | 
80,0007} Do. 5 % Debs. No.1t01,800 ...|100/5% 15% —114 —114 
issue 1,777,0008| Western Union of 8. Teleg., 7 % 1st Mort. vee (910001 7% 17% | 7% [110 —115 [110 —115 
Do. 6 % Bter. we | 10016% 16% | 6% —103 [100 —103 
ectors 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Charing Cross and Strand Electy. Su 5| 5 %| 443% | 44% | 52 | 
10,277 “Chelsea Supply, Ltd., O ‘1 to 10,277 .. 5} |5% — % 6i— 7 
60,000 do. % Deb. Stock Red. ... ... | | ... — 118 | 115—118 | 1164 | 116 
40,000 | City of Elec. Lightg. Co., Ltd., Ord. 40,001—80,000 | 10| .. | |5% | 13 — 134 | 13 — 134 | 134 | 134 
40,000 Do. do. 6% Cum. Pref., 1 to 40,000| 10| 6%|6%|6% | 15g— 163 | 153— 16} | 16 | 15} 
combat 300,000 Do, 5% Deb. Btock, Berip, £115) all | 5%15% | 5% —136 [132 —136 | 133 | ... 
; County mdon and Brush Prov. Elec. Ligtg., Ltd. > 
50,000 {Liverpool Electric Supply, all paid. 5| 5%|5% | 54% | | 8 
49,900 |* litan Electric Supply, Ltd., 101 to 60,000 10| 2%] 28% | 114 | 105-114 | 1038 
150,0007 44% first mortgage debenture stock... ... | ... | 44%|44% | —120 (117 —120 
tthe 6,452 | Notting Hill Electric Lightg. Oo., Ltd... ... | 11% | 9 9 
against 19,980 | St. James's & Pall Mall Elec. Light Oo., Ltd., Ord.,101-20,080| 5| 73%| 44% | 64% | 8— 84 | 8— 8h | ... 
20,000 Do. do. 7 % Pret., 20,081 to 40,080 5| 7%17% 17% | 9—10 9 — 10 
railway 67,900 |* Westminster Electric Supply Corp., Ord., 101 to 60,000...| 5| 33%14%|5% | 8— 8 | 8— 8 8 | 
| for the * Bubject to Founder’s Shares, + Quotations on Liverpool Stock Exchange. 
mya), . - Unilegs otherwise stated all shares are fully paid. 1 Dividends paid in deferred share warrants, profits being used as capita!. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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dai 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
Stock att 

4 Closing Closing 

q Present AME or during week de 
Issue. Share.| the last three years. 2th. 4th. en dif 
} t Dec. 4th, 1895, im 
Highest.|Lowest M 

90,000 | Brush Elecl. Enging. Co., Ord., 1 to 90,000... %§ 6 %§ ... 14 1j— 13 ext 

90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 216 %§ 6 %§ ... 1 2 1j— 2 ose cor 
125,0007 Do. do. 44 % Perp. Deb. Stock.... (Stock! 44% | 44% | ... (112 —115 (112 —115 in¢ 
630,000/| City and South London Railway _... aa oon .-- (Stock) §% | 8% 40 — 42 40 — 42 40 ee cor 

28,180 amity 5|7%§$ 7 ... 2— 2 2— 2% oe ne 

i 

89,261 Swan United Elec. Lgt., Ltd., A } 5 eee 5 % 23 23 eee eee 

17,139 Do. do. do. “A” Shares 01—017,139 23— 33 3— 4 oe an 

100,000 Do. do. Deb. Stock Red. ... Stock} ... | ... | 44% |104—107 (104 —107 oe wh 

110,000 | Electric Construction, Ltd.,.1 to 110,000... ove nil | nil | nil §— f— ove ma 

12,845 Do. do. Cum. Pref.,1t012,845.., (|7%|7% | 2— 2— 2% | ... the 

91,195 | Elmore’s Patent Cop. Ltd.,1t0 70,000... 2| nid | nid | 34 Ba 

69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 ove 2| nil | nil ove 4 §— H ove ons pa 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... 5 | nil § nil ... wi 
9,6007| Greenwood & Batley, Ltd.,7 % Cum. Pref.,1t09,600 ...| 10/7% | nid | ... — 8 wh 
10,000 | Henley’s (W. T.) Telegraph Works, Ltd., Ord... | 10;5% |5% 14— 1 13§— 144 ove are 
,000 Do. do. do. Pref. _... ooo | 154— 164 | 154— 165 ma 
60,000 Do. do. do. 44 Mort. Deb. Stock |Stock} .. ove |108 —111 (108 —111 col 
te 50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 10 1? 1s 10% | 18 — 19 18 — 19 183 | 18 ‘ 
q 200,000 Do. do. do. % Deb., 1896 | 100 % % | 44% |101 —103 /101 —103 eee ove Th 
i 37,500 Railway, Ord. eee eee eee 10 eee 1 % 14% 10j— 11 118-— 11§ 114 eee or 
10,000 do. Pref., £10 paid... | 10) .. | 5% | 5% | 152 | 154— 157 jot 
; 37,350 | Telegraph Constn. and Maintce., Ltd. ove one «. | 12 15 % |20-% |20 % | 39 — 41 39 — 41 403 | .. by 
150,000 Do. do. do. 5 % Bonds, red. 1899 | |5% | 5% |104 —107 (104 —107 oe fill 
54,0002 Waterloo and City Railway, Nos. 1 to 54,000, £4 paid 43— 5 5 on¢ 

r 

+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. . Last dividend paid was 50°/ for 189 ro 

Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. hay 

Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/ the 

ne¢ 

LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. -y 

Birmingham Electric Supply Company, Ordinary of £5 (fully paid), | Kensington and Knightsbridge Electric Lighting Company, Limited ele 

53 -6} Ordinary Shares £5 (fully paid) 7?—8}; 1st Preference Cumula- - 

i 
Electric Construction Corporation, 6 % Debentures, 98—102. tive 6%, £5 (fully paid), 7-7). ro 
, Liverpool Electric Supply, £5 (fully paid), 7?—8} 

House-to-House Company (£5 paid), 37—4} London Electric Supply Corporation, £5 Ordinary, §—§. che 

Do. do. 17% Preference, of £5, 73—8} “ Yorkshire House-to-House Electricity Company, £5 Ordinary Shares pat 

Do. do 44% Debentures of £100, 110—112 fully paid, 62—7}. of 

Bank rate of discount, 2 per cent. (February 22nd, 1894). ye 

the 

01 

PROCEEDINGS OF SOCIETIES. tractor has little of such work, and must then discharge men. Indeed, of 

wiremen ate many times taken on at the beginning of a job and paid 1 

off at the end of it, Workmen of skill and intelligence soon find of 

t. is out, and they seek employment in branches of the business where gui 

Institution of Electrical Engineers. find a by and steady market. We all ves 

ow how demoralising it is for men to be idle for months at a time, the 

oe. Be ge By Gam. Mavon, member. (Paper read and how apt they are to drift into lazy and careless habits. {A of 

ovem , -) disgram of the number of 8 candle-power lamps connected to the fer 

Considering the importance of the subject of electric light wiring, Glasgow Corporation mains during each month from January, 1893, ten 

it does not seem to have had an adequate share of the attention of till the present time was here shown. The curve illustrated the sur 

this Institution. This isthe more unfortunate, as the tendency now is fluctuations in the demand for wiring, from which it was seen that the 

to allow the business of wiring to drift out of the hands of experi- the wireman’s load-factor is decidedly unsatisfactory. ] the 

enced electrical engineers into the hands of the legion of siemens, You cannot expect a man who knows that he will be paid off at the we 

gasfitters, and others who, often with small claim to the title, write completion of the job, to have a thorough interest and sense of re- do 
“ Electrical Engineer” upon their signboards. It is inevitable that msibility in his work. As wiring jobs often last only afew weeks, ex] 
wiring sball fall more and more into the hands of tradesmen of this poor wireman may have been in the employment of half a dozen in | 
class. They will follow more or less closely the methods of their pre- masters in the course of a season, with intervals of enforced idleness. bes 
decessors, and defects in existing practice will thus be widely pro- In the case of joiners and plumbers and kindred trades, when outside the 

pagated. This is a question which seriously affects the whole work is slack the men may be employed in the. shop at preparing sty 
icdustry, and hence the importance of this Institution setting an material or in manufacturing; but not so with the wireman; the dw 
example by aiming at, and endeavouring to secure, a high standard of material is all already prepared for him by skilled hands—his busi- a 
excellence in wiring work. It is a characteristic of the business of ness is only to erect it. The larger firms who have a variety of elec- pre 
electric light wiring that it is peculiarly liable to the risks attendin trical work can find employment for the best of their wiremen in gre 
bad workmanship. Internal wiring—that is, the laying of insu other branches when internal wiring is dull. But they, too, when fac 
conductors in grooved wood casings, the jointing of these conductors, business is brisk, have to fall back upon the shiftless creatures who the 
and the fixing of switches, fuses, &c.—is a comparatively simple often present themselves as “wiremen.” The proportion of “im- shc 
matter. A from the distribution of lights, and arranging the provers” and apprentices employed at wiring is very much larger wo 
circuits and their rcutes, it is not work which must necessarily be than in any similar trade. : the 
done by a highly-trained and skilled tradesman. For such work as The bueiness—if it may be called a business—of electric light hes 
the mason’s, the bricklayer’s, the joiner’s, cabivetmaker’s, &c., a man wiring has thus several features peculiar to it for making unreliable wo 
requires the training of a long apprenticeship, which entitles him to workmanship, which, in the absence of competent supervision and ere 
the wages of a ekilled craftsman; but the mere laying of wires already careful inspection, lead to defective work and resulting fire risk. pec 
manufactured in grooved wood casings erected by a joiner, and fixing The plumber’s and the gasfitter’s work are, to a great extent, self- bui 
ready-made switches on bases also prepared by the joiner, do not testing. If a water pipe leaks we see the water, and if a gas pipe wit 
require the serving of a long and laborious apprenticeship. On the leaks we usually smell the gas; but we have no sense—no physio- Th 
contrary, any man who can use bis hands may, with very short ex- logical sense—to enable us to find hidden defects in our electric rou 
perience, learn to joint wires and fix switches, and then call himself wiring. A building may be wired in the most dangerously slipshod cei 
awireman. The inevitable result is that such labour can, and always style, yet the lamps may for years burn none the less brightly, until rut 
will, be cheaply purchased. Much wiring work is really done by the latent faults have opportunity to discover themselves. flor 
irresponsible awateurs of this kind, who are ignorant of the conse- Insulation tests after the completion of the work, if in dry and str 

quences which might result from their carelessness or lack of experi- well-seasoned buildings, are of little value. The insulation tests of all 

ence. the wiring of an old building might show results three or four times pri 
A further reason why electric light wiring is often not carried out higher than the most stringent rules require, and yet there might Wil 

by first-class labour lies in the intermittent nature of the employ- be a score of dangerous defects only awaiting yee ard to develop. wo 
ment, There are certain seasons of the year when the wiring con- No teste can be applied for the detection of defects after the hay 
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work is completed and covered in. On the other hand, in a new and 
damp building the insulation might be far below the requirements of 
the rules, and yet be absolutely safe. The important thing is that 
the work shall be carried out in such a style that the insulation 
attained shall be permanent, and tend to increase, rather than 
decrease, with time. Wiring has to be carried out in situations so 
different, and must comply with conditions so varied, that it is 
impossible to formulate rules which can in all cases be adhered to. 
Modifications must be allowed to meet special requirements, and the 
extent of these must be left to a great extent to the discretion of the 
contractor. That such discretion ranges over very wide latitudes is 
indicated by the large discrepancies between the tenders of different 
contractors for the same wiring work. When the prices of expe- 
rienced contractors estimating for wiring work to a carefully drawn 
up specification vary as we know they do, it is not strange that in- 
experienced contractors tendering in the absence of a specification, 
and without the prospect of any supervision, should quote prices 
which would not purchase suitable materials alone. These are 
matters of primary importance to the fire insurance companies, and 
they are much too lax in looking to their interests in this regard. 
Bad work is being carried out every day, and the insurance com- 
panies are complacently taking the risk. Several offices have issued 
wiring rules, and it is a very good thing for them to bave rules; but 
what is the use of rules if they are not enforced? At present they 
are really only recommendations, and anyone who is so inclined 
may evade or ignore them. It is common knowledge that this is 
constantly done. 

The present procedure of the insurance companies is most ingenuous. 
They send a schedule to the contractor who is carrying out the work, 
or rather, who has done the work, for it generally arrives after the 
job is completed, and they then request the contractor to oblige them 
by giving replies to a list of questions. They receive the document 
filled up by the contractor, who has no responsibility beyond a moral 
one, and file it away,and presumably are satisfied that the thing is all 
right. They thereby exhibit a trust in human nature very flattering 
to the wiring contractor, but of the wisdon of which some cf us may 
have our doubts. Until the insurance companies have organised a 
thorough system of inspection, they will not have taken the steps 
necessary for their own protection. It seems to me that in every 
considerable town there ought to be a permanent offic‘al (in the pay 
of the fire offices collectively), whose duty it would be to inspect all 
electric light wiring while in course of erection, and to ruthlessly 
condemn defective workmanship or material. If such a staff of well- 
chosen, reliable, and sufficiently well paid inspectors were scattered 
over the country, they would soon put a stop to jerry work. The 
moral influence of their presence in the town would be a wholesome 
check upon the cheap jack. The cost, when spread over all the com- 
panies, would be trifling, and would be amply repaid by the reduction 
of fire risk. The insurance companies already have one man in their 
collective employment in each of several of the larger cities. This 
man is an attaché of the Salvage Corps, and his duties are confined to 
the warehouse district. His functions are to familiarise himself with 
the positions of main switches, fuses and cables, &c., in the ware- 
houses, with a view to his being of service to the Fire Brigade in case 
of emergency. 

Before leaving this subject, it may be noted that Lloyd’s Register 
of Shipping, some years ago, issued a set of recommendations for the 
guidance of shipbuilders and owners in fitting electric light or their 
vessels ; but as they took no steps to ensure that effect was given to 
their suggestions, these remained a dead letter. The large number 
of electric fires on board ship during recent years, chiefly due to in- 
ferior work, resulting from the practice of accepting the lowest 
tender, has impressed upon Lloyd’s the imperative necessity for 
supervision. They have, therefore, issued a new set of rules, aud 
they are now arranging for such a system of inspection as will ensure 
these rules being followed. The fire insurance companies would do 
well to profit by the dearly bought experience of Lloyd’s. If they 
do not, they will assuredly have to learn the lesson at their own 
expense. Although the iusurance companies are primarily interested 
in this question of fire risk, the matter has a direct and important 
bearing upon the electric lighting industry. We must all recognise 
the desirableness of ensuring that wiring shall be carried out in a 
style which shall be fireproof, electrically and mechanically good and 
durable, and shall not be offensive to the eye. 

. There is a steadily growing dissatisfaction with the generally-adopted 
practice of enclosing the conductors in wood casings, and a steadily 
growing conviction that something better might be done. In most 
factories and warehouses it is possible to have the casings laid upon 
the surface, but in dwelling houses, or in good hotels or clubs, it 
should not be tolerated. Everyone is familiar with the unsightly 
wood casings and clumsy crockery ware which disfigure so many of 
the best hotels and other buildings in this country. How often we 
hear that electric light is not adopted because of the dread of the 
wood casings, and the cutting about and disturbance which their 
erection involves! Those casings are a standing reproach to the 
people who erect them. One has only to see the interior of a good 
building which a contractor has dared to wire on the prescribed lines 
with wood casing to realise how utterly unsatisfactory is the system. 
Those hideous casings are entirely out of harmony with their sur- 
Toundings, and offend the eye at every turn. They blunder across 
ceilings and cornices, intrude upon decorative panels, and push their 
tuthless.way through frieze and dado; while out of sight beneath the 
floors the joists are cut away to clear the casings until the margin of 
strength is often perilously low. The truth of the matter—and we 
all know it—is that we cannot carry out the wiring of, for example, a 
private residence in compliance with the recognised rules for double 
Wiring and wood casing without excessive cutting of floors and plaster 
work, and disfigurement of walls and ceilings. At every turn we 
have to compromise between the decorations of the house and the 
fire insurance rules, and the concessions must needs be generally in 


favour of the decorations. In short, the modifications of the rules 
require to be so many and important, that this system of wood casing 
is one which cannot be consistently and thoroughly carried out. 
When the usual double wiring is carried out in situations where 
moisture charged with acid from cemented or plastered walls of 
interiors, or in such buildings as paper mills, wet spinning mills, dye 
houses, breweries, distilleries, chemical works, and the like, the 
destruction of the insulation is only a matter of time, and the casing, 
by harbouring the moisture around the conductors, hastens the pro- 
cess. After the insulation has broken down, electrolysis, assisted by 
the acidulated moisture, takes place, and deposits away the copper 
of one of the conductors, with the consequent risk of heating and 
ultimately of sparking. The presence of moisture being a neces- 
sary condition of the development of such faults, the dampness of 
the surroundings of the conductors greatly reduces the danger of fire, 
but that the risk is not absent is proved by the charred and burned 
casing or woodwork found at such places. It must be remembered, 
however, that heating due to diminished section of the conductor 
may occur at a time when the moisture which caused the fault has 
disappeared, and this is a danger which no amount of fuses will 
modify. How can you ensure that your wood-cased conductors shall 
never be subjected to such conditions? And how many of your 
average wireman’s joints would stand 24 hours’ immersion in water 
or soaking in moisture? The miserably futile expedient of attempt- 
ing to waterproof the casings with putty and varnish is sometimes 
resorted to; such makeshifts are too childish. Lead-covered con- 
ductors are occasionally used where much moisture has to be encoun- 
tered. But these for double wiring are a mistake, unless the positive 
and negative wires are both enclosed in the same lead sheathing. 
The objection to separate lead-covered conductors is that, if there 
should be an earth or leak on the negative wire, and the lead and 
insulation of the positive wire becomes punctured at a damp situa- 
tion, the lead becomes charged positively, and will be deposited away 
over its whole length where moisture is present to assist electrolysis. 
This remark has no application to lead-cuvered conductors on board 
ship, where the lead sheathing is throughout in intimate contact 
with the hull of the ship, nor to lead-covered concentric conductors, 
This liability to injury from moisture is the fatal weakness of the 
ordinary wood-cased system. It is of much greater consequence to 
obtain a moderately high insulation which may be relied upon to be 
durable, than to have—as can easily be had in a dry building—an 
insulation resistance of many megohms which will disappear on 
the approach of the charwoman and her wash-bucket, or is at 


the mercy of the first loose slate or leaky water pipe. What a’ 


common experience it is to discover wiring faults in the fungus grown 
casings in damp and mouldy basements, or upon the “sweating” 
surfaces of cemented walls or ceilings! A fault which developed a 
few weeks ago in the writer’s office is a good illustration of the weak- 
ness of the present double-wiring practice. The walls are covered 
with a light green paper, which on one side of the room is pasted to 
a wooden partition, and through this partition and paper the con- 
ductors are led to a switch. Behind the base of thisswitch sparking 
was observed. Oa examination, it was found that in our humid 
climate the paper had absorbed moisture from the atmosphere, and 
this moisture, charged with an acid held in the paper, had attacked 
and destroyed, first the insulation of the conductors, and then the 
copper, until of the latter only a green sulphate remained, and the 
circuit was interrupted. As only ore lamp was in circuit, the spark 
was small and the heating effect slight, but under other conditions 
the result might have been serious. This is an interesting example 
of a fault developing in an apparently dry and well aired and 
warmed room, and under the eyes of one whose business it is toavoid 
such faults, and to whom a spark was the first intimation of anything 
being wrong. 

After wood casing, with its perviousness to moisture and other 
attendant disadvantages, the biggest blot on existing practice is the 
indiscriminate use of fuses. Some insurance people, and wiring 
contractors, too, imagine that the risk of fire varies inversely as the 
number of fuses. The contrary is more near the truth. Fuses are 
not only a nuisance, they are apt to be a positive source of danger. 
The smaller number of fuses used the better; but they must be abso- 
lutely reliable, well mounted, and well placed. Most of the leading 
wiring contractors have adopted the distributing box plan of wiring, 
in which the branch fuses are grouped at the distributing centres. 
This system should now be compulsory. The use of isolated fuses 
should be strictly prohibited. The only inducement to use them is 
a trifling saving in the cost of conductors. The number of fuses 
should be kept down by keeping up the section of conductors. The 
larger expenditure on branch conductors entailed is amply repaid by 
the simplicity and uniformity secured. The dangers of dimiuishing 
the section of conductors and scattering fuses through a building 
are, that the crockery fuse bases and cases are liable to breakage ; 
the terminal screws are liable to become loose, and so cause heating; 
and last, but most important, the danger of a conductor of too large 
area being used by an in-xperienced or careless pers n iastead of a 
bona fide fuse, in which case the “fuse” is a delusion This last 
danger is so real and so imminent that the insurance companies 
ought long ago to have prohibited the use of such fuses. Th writer 
was recently in competition with a firm of contractors of large expe- 
rience who do a great amount 'f wiring, and were in this case esti- 
mating for wiring about 200 lamps of 16 candle-powereach. Samples 
of the conductors, &+., quoted for were invited along with the esti- 
mates, and our double-wiring friends submitted a sample of each of 
the nine siz2s of insulated cables and wires, with their corresponding 
wood casings, and of each of the several sizes of fuses which they 
proposed to use. Nine different sizes of cables and wires were cer- 
tainly not essential to the double wiring of this building ; but they 
were part of the method of a much-experienced contractor, and his 
method is common to many others. 

To be continued.) 
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THE ARC LIGHT.* 


By Pror. SILVANUS P. THOMPSON, DSc., F.R.S. 


Lecture III.—Delivered January 28th, 1895. 


MECHANISM OF ARC LAMPS. 


In the six yeara that have elapsed since I had the honour of reading 
a paper on this subject before the Society of Arts, in March, 1889, 
a great deal has been done to develop the mechanism of arc lamps. 
On that occasion there was circulated among the audience a schedule 
of the various parts of the arc lamp, or, rather, of the various things 
for which mechanism has to be provided. This schedule is now re- 
produced in a more extended form. 


SCHEDULE OF PARTICULARS OF THE ARC 
LAMP. 


Nature or amperes ; 
—______volis at terminals. 


Reststances.— Main cirewit coil, ohms; shunt 


coil, ohms; cut-out__ _ohms. 


a | Driving power ... eee 

Kinematic train... 

c, | Striking (electrical) 

Ce » (mechanical) .. 
€ ” adjustments of 

D, | Feeding (electrical) 

» (mechanical) 

adjustments of... 


Keplacement 
Focussing ... ove ove 


Do 
d 
E | Moderating eee 
F 
G 
g = adjustments of 
H 


Change-over 
I | Cut-out ... 
Cut-in.. 


K 
u | Path of main circuit 
m | Path of shunt circuit ... 
N | Carbon clamps ... 

o | Globe fittings 

| Special features ... eee 


A few words of he geome: are needed as to the meaning of some of 
the expressions used. By “kinematic train” is meant the particular 
mechanical device that holds the carbons from feeding until freed at the 
proper time. “Moderating” mechanism is instanced by the dash- 
pots and the fan governors found in some lamps. “ Replacement” 
refers to such arrangements as there may be for replacing the carbons 
when burnt out, “change-over” to the mechanism for bringing a 
second pair of carbons into play. 

In nearly all modern lamps, guy | is used as the driving power. 
The weight of the upper carbon in descending, or that of its rod or 
attachment, is in almost every case the motive-power in the lamp 
for propelling the parts. Tie kind of mechanism or kinematic train 
that is employed seems to be gradually simplifying itself. In the 
former paper the typical varieties of mechanism in use were con- 
sidered in detail. There was the rack, and the train of wheels driven 
by it; there was a method of having a clutch or a clamp on a carbon 
rod; there was the method of employing a brake wheel, or a clutch 
wheel, so common in English lamps; there was the method of feed- 
ing by means of a screw which could propel the carbons towards one 
another, or separate them; there was the cord and pulley. Also, 
there were certain other more special motions; for instance, one very 
beautiful one, using a small electric motor to drive the carbon. Then 
there were various ways of arranging the “feed” to take place by 
vibration, or by some periodic action similar to the striking or 
chiming mechanism of the ordinary clock. There were attempts at 
makiog continuous feeds, so that the carbons should always be in 
motion slowly approaching one another, all the regulation needed 


* Cantor Lectures. From the Journal of the Society of Arts. Refer- 
ences to this series of Cantor lectures will be found in the Exxc- 
rricaL Review for January 18th and 25th, and February Ist, 1895. 


being effected by the lamp itself, which altered the to make it 
a little quicker or a little slower when necessary. Then there were 
some hammering feeds employing a method of ag 2 re the carbon, 
or something that held the carbon, by definite blows through the 
clutch which held the carbons apart. All these mechanisms persist, 
but some are much more favoured than others, in the lamps that 
have been introduced since that time. 


Some Earty Arc Lamps. 


It may be convenieut here to introduce a picture or two relating to 
the mechanism of lamps in general. The first will be a very old one, 
an invention of W. E. Staite, a man whom the electrical profession 
has never recognised as he deserves to be; one of the pioneers on the 
whole subject of electric lighting, and inventor in 1846 of the first 
automatic mechanism for regulating the arc. Staite produced not 
one, but something like a dozen different forms of mechanism for 
lamps. In 1867 he had an arrangement equivalent in principle to 
some of those mechanical devices which have found favour of late. 
He fed the lamp from the bottom. The lower carbon was caused to 
be lifted up either by a weight going overa pulley with a cord fastened 
at the bottom, or by a float. Fig. 21 shows the rod for holding the 
lower carbon, with ratchet teeth cut in it. These teeth are caught 
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by a pawl pivoted to the top of an iron tube which surrounds the 
rod, the whole being surrounded by a series coil, which, when 
actuated by the main current, sucks down the iron tube against the 
constant upward force. As the carbon burned away and the current 
diminished by reason of the arc lengthening, the tube slowly rises, 
and, of course, with it the clamp with its carbon. Presently the 
extension of the pawl is pressed against the inclined plane at the top, 
releasing the clutch, and the lower carbon is moved upwards. 
Another somewhat similar device which Staite had in 1852 is worthy 
of notice. In this case (fig. 22) there was also a tubular core sucked 
down into a solenoid; the core being absolutely supported by 
a spring and a balance weight. The rod passing through it was 
clamped by a peculiar clutch, the tail of which caught against a little 
wheel. The current in the coil, when turned on, pulled this down, 
pressed the curved arm against the wheel, and, therefore, pressed one 
end against the rod, and drew the rod down a little bit, so striking 
the arc. When the current in the main circuit became weakened, the 
curved brake-piece rose and released the carbon, which was allowed 
to slip up a little bit and feed the arc. It is a complete fore- 
shadowing, only upside down, of some clutches which have been used 
in quite recent years. Looking at this device of Staite’s, and remem- 
bering that he also had a most beautiful wheel-work lamp in 1846, 
with a differential gear to turn a screw-feed one way or the other, we 
see what a relatively crude thing it was that Foucault brought before 
the world* in 1849. In Foucault’s lamp the carbons were horizontal, 
and were made to approach one another by running on two little 
trucks ; the position of the trucks being governed by cords running 
over a pulley, one being set by hand, and the other-one, which moved 
towards it, being allowed to advance by a cord which was wound up 
on wheel-work geared to a double train of wheels inside a box. That 
box had to be wound up by a key like ordinary clockwork, and, 
having a differential train of wheels, was governed by an automatic 
arrangement of an electro-magnet, with an equaliser on the armature, 
and working against aspring. If the strength of the current were 
exactly right to balance that spring, an arm which went up vertically 
from the pivot stood in a perpendicular position. If the current was 
too strong, naturally the arm would be turned one way, and if the 
current were too weak, the spring would bring it the other way. 
The — of this arm determined the question whether the train 
of wheels inside the box should turn to the right or to the left; 
whether, in fact, the carbon should be allowed to advance or retreat, 
or to move neither way if the current was exactly right. Foucault 
added a beautiful variable resistance produced by two triangular and 
diverging pieces of metal dipping into water. As they were raised 
up near the surface, not only did they offer for conduction 4 
diminished surface, but there was an increased distance between 
them. The whole contrivance constituted, electrically, an extremely 
beautiful arrangement, but, mechanically, was about as bad ss could 
be conceived, the parts were so diffuse. 

In developing this apparatus in later years, after the Serrin lamp 
had been introduced, Foucault was aided by the mechanical genius 


* See Foucault’s own article on “Electric Lighting” in the 
“ Dictionnaire des Arts et Manufactures,” 1852. It is reprinted at 
p. 317 of the “ Recueil de Travaux Scientifiques de Léon Foucault, 
edited by M. Gariel (Paris, 1878). 
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of Duboscq. In the well known Foucault and Duboscq lamp of 1863* 
there was combined in shape everything except the variable 
resistance that there was in the primitive arrangement: the carbons 
to be propelled towards one another, the differential train of wheels 
requiring to be wound up by a spring, and the lever which would let 
off one or other end of the train of wheels, and allow the carbons 
either to approach or separate, according to whether the current was 
too weak or too strong. 

If one returns to the historical Soran of this subject, the 
next lamp in order was devised by the architect Archereau, of Rouen, 
about 1848 or 1850. He had a solenoid with an iron core, acting 
against a little weight, as shown (fig. 23). The weight would bring 
the carbons together, and the solenoid would part them. A lamp 
like this “pumps” very much; it moves up and down, and there is 
a great flickering in and out when starting; but when you once get 
it set, it may feed very satisfactorily. This may be regarded as the 
forerunner of all the electric lamps; there is no clockwork; the 
action merely depends on the balance between gravity, and the pull 
of the electro-magnet. 

Now, let us go at once from these ancient things, which I have 
merely taken as typical of their kind, to lamps current in 1889. In 
the closing remarks of my lecture on that occasion I referred to two 
or three types of lamps, as being characteristic of the respective 
countries, and the last sentence ran thus :— 

“In conclusion, it may be pointed out that there exists a curious 
sort of family likeness between the several members of the three 
species of lamps most in use. The rack-train lamps, which may be 
considered as the prevailing Continental type, are, for the most part, 
in their design and construction, clockmakers’ lamps; they have a 
horological aspect. The clutch lamps, so universal in America, have 
a sort of sewing-machine look, the working parts being only finished 


Fia. 23. 


where necessary for actual work, all else being left rough, or merely 
painted over. The clutch-wheel lamps favoured by British inventors 
have, in contrast to these, a look as though they had been designed 
and constructed by a trained engineer; they are essentially engineers’ 


That was justified by the comparison of the earlier rack and train 
clockwork lamps, and the American type of clutch lamps, and two in 
particular of those which had been developed on British soil; and of 
those two lamps I reproduce the essential features here. 


Two Mopern British Lamps. 

The first lamp is the lamp which Mr. Crompton, in conjunction 
with Mr. Crabb, perfected about that time. The principle of its 
mechanism will be seen from fig. 24. On the carbon rod is cut a 
tack, which drives a brake-wheel, or rather a pair of brake-wheels, 
one behind the other, on the same pinion. The arbor bearing is not 
fixed in the frame of the lamp, but passes through a short sleeve or 
jockey, which, when the wheel is free to turn, can slide up or down 
the carbon rod, but is prevented from turning sideways by the guide 
pin, g, above. Below the brake-wheel is a lever, L, pivoted at o, and 
attached by a link, H, to the core of the solenoid overhead. This 
lever carries a small table, ¢, and brake-piece, }, faced with phosphor 
bronze. Wher the lamp is out of action, the free end of the lever 
is down, and the weight of the wheels and the carbon holder bears 
down upon the table, ¢, by means of the pin, y, which projects from 
the jockey-sleeve. In this position the wheels do not touch the 
brake-piece, b, and are free to rotate so that the carbon rod is free 
and the carbons are together. When the current is turned on, the 
main current coil attracts its core, first drawing up the lever, which, 
turning on its pivot as it rises, brings the brake-piece against the 
tim of the brake-wheels and prevents them from rotating. Any fur- 
ther rise of the lever lifts the brake-wheel jockey and carbon holder, 
thus striking the arc. As the arc burns away and the shunt coil 
comes into action, the lever descends slowly feeding the arc as 
Tequired, and before it gets to the end of its tether the brake-wheels 
are released, and feeding takes place by the release of the carbon rod, 
the inertia of the wheels preventing any jerky motion. 

Contrast that with the corresponding part of the well-known 
Brockie-Pell lamp. That lamp was already at that time a famous 
lamp, and has more than justified its existence since. It had also a 


* See “ Travaux Scientifiques de L. Foucault,” p. 322. 


brake-wheel, driven straight off the rack of the carbon rod; and the 
brake that played against this wheel was a small projection, with a 
bit of leather or India-rubber round it, which was pressed in against 
the inner side of the rim of the wheel. There was loosely pivoted 
to the same centre a large sector piece, which, as a matter of fact, 
was weighted to make it heavy; and upon that sector piece there 
was pivoted an auxiliary lever, which was worked by a see-saw over- 
head, the see-saw itself being operated by two cores, which ascended 
into a solenoid. One core, in a main circuit solenoid, pulled up, and 
the other core, in a shunt solenoid, opposed it. Suppose the main 
current is very strong at the moment of striking the arc, this core is 
pulled violently up. The first thing that happens, then, is that the 
auxiliary lever is caught at its tail by a fixed piece, and turns round 
on its pivot, raising the weight, and clamping the little brake-piece 


24. 


against the interior part of the wheel, and then, if there is any fur- 
ther rise, they rise solidly together; that is to say, the auxiliary 
lever, the heavy sector, and the wheel all rise together about a 
centre, and raise the carbon, and strike the arc; in fact, one has a 
kind of internal toggle-brake against the rim of the brake-wheel. 

About this time Mr. Brockie modified his mechanism, and put the 
little brake outside instead of inside, and he has made various 
detailed improvements since, and has brought out several patterns of 
lamps. Here is one of the forms of brake-wheels now employed in 
one of the many lamps made by Messrs. Johnson & Phillips, under 
Mr. Brockie’s superintendence. In this case the upper and lower 
carbons are carried by flexible cords, which pass over two pulleys 
rigidly fastened together, but electrically insulated at the back of the 
wheel. The wheel in this case is put at the top of the mechanism of 
the lamp, instead of being at the bottom. The electrical action has 
to perform the following function: When it attempts to raise the 
long lever which is sprung acrcss the middle, the little auxiliary 
lever causes the brake-piece to bite against the inside; they are 
gripped together tight, and the whole thing has to go round together. 
When the long lever is let down, however, owing to the small 
auxiliary lever descending with its tail upon a fixed point, the grip is 
released, the wheel can turn, and the arc can feed little by little as 
the motion allows the wheel toturn. To strike the arc it bas to turn 
a little backwards; to feed it must be allowed to creep forward as 
wanted by imperceptible degrees. A similar sort of arrangement 
of aclutch against the moving part Mr. Brockie has used in another 
pattern kind of lamp, which is favoured by the Post Office, wherein 
there is no brake-wheel; the clutch works in that case on a perpen- 
dicular rod. 

I believe that all the inventors of arc lamps go through a species 
of evolution themselves. Take almost any one of the many names 
in arc lamp work—take Mr. Brockie as an example, or Mr. Crompton, 
or almost any other—and you will find that the inventor is never 
satisfied with his first performance. He is impelled to go on, and 
the record of almost any one of these men will show that they have 
tried successively various types, and have gone on, sometimes on one 
line, sometimes on another, developing and perfecting, until they 
got something very near perfection indeed. The brake that Mr. 
Brockie bas in his lamp is, I suppose, about as near perfection for 
minute feeding as any brake applied to the rim of a wheel could 
—, be. I alluded just now to one feature of the Brockie-Pell 

mp—the use of the see-saw piece. This see-saw is a lever operated 
by two iron cores going up into solenoids, one of which is included 
in the main circuit, while the other is joined as a shunt. It was no 
new thing in 1889 to have a differential motion in a lamp. The 
first one was about 1855. The well-known Brush arc lamp had 
differential winding on the electro-magnet, the series and shunt coils 
working against one another. Even earlierthan that Siemens had a 
differential solenoid working at the two ends of a straight core; the 
series coil trying to pull the core down, the shunt coil trying to pull 
the core up; but so far as I am aware, the special advantage of this 
see-saw arrangement, with a shunt at one end, and a series at the 
other, was, in 1889, not generally recognised. True it existed in the 
Thomson-Houston lamp, and in the Brockie-Pell, but scarcely in any 
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other lamps. Now the real advantage of using a see-saw over a dif- 
ferential winding, or over a differential plunger is this: that in this 
case, when both the = earn Epp are fully in action, when the main 
circuit coil only is pulling at a, the shunt coil is pulling hard 
at b, the lever is subjected to considerable forces, nearly balancing 
one another, and any small difference arising from any change of the 
current in either coil would be quite sufficient to produce the required 
movement action. Even if there were friction in the parts, the 
movement will occur with certainty, because the forces balancing one 
another are comparatively large mechanical forces. Whereas in the 
American plan of using a differential winding, when the two coils 
have their magnetising effect nearly in balance, the magnetism is 
almost zero, and therefore the forces are almost zero; and hence the 
mechanical effect is comparatively at a disadvantage in contending 
with any tendency of the mechanism to stick. Friction plays a much 
more important part in determining whether the feeding apparatus 
is or is not to act in those lamps where you do not utilise to the full 
the mechanical value of both the currents, that in the main circuit 
coil, and that in the shunt coil. Here, in the see-saw, they are 
utilised to the full. It is quite remarkable how the see-saw mecha- 
nism has, since 1889, grown into favour with other inventors. Kent’s 
lamp, for instance, has a see-saw. At one end there is a shunt electro- 
magnet, and at the other a series electro-magnet. The see-saw is 
between the two, so that the mechanical pull of both coils is utilised 


to the greatest extent. 
( To be continued.) 


PHOTOMETRIC MEASUREMENTS AT 
HASTINGS. 


A REPORT on photometric measurements at Hastings, with comparison 
of the cost of lighting by gas and by electric light, has been prepared 
by Mr. A. P. Trotter, B.A., Assoc. M.Inst. /C.E., M.I.E.E., for the 
Chairman and directors of the Hastings and St. Leonards Electric 
Light Company, Limited. The report is as follows:— 

1. In accordance with your instructions, I visited Hastings on the 
2nd inst.,and again on the 11th inst, for the purpose of making 
comparative measurements of gas lighting and of electric lighting. 

2. My attention has been called to a comparative test made by 
your engineer, and I have seen the arrangements by which this was 
carried out. A useful comparison could be made in this manner, but 
I considered it preferable to measure each source of light separately 
with a bar photometer against a certified standard lamp. 

3. On the 2nd inst., I brought with me a portable photometer, and 
made with it some measurements of the candle power of various 
lamps, but as the arrangements for screening reflected and diffused 
light were not suitable for accurate measurement, I prefer to treat 
the results as preliminary trials, which enabled me to give your 
engineer instructions for ——-s conditions for a second test. 

4. On the evening of the 2nd inst. I made several measurements 
of the illumination in certain gas lighted shops in Hastings. I have 
- the results of these measurements to your engineer, but as they 

o not concern the present comparison, I do not include them in the 
present report. 

5. On the afternoon of the 11th inst. I inspected the arrangements 
made according to my instructions for the tests. The lights were 
arranged in a room at the end of the passage on the second floor of 
the works. A door had been fitted in the doorway, having an opening, 
aliowing the light to shine down the passage, which was otherwise in 
darkness. A 10 feet batten was fixed to the wall and formed part 
of a photometer bar nearly 200 inches in length. On this bar 
travelled a carriage, on which was mounted a “ relief” photometer of 
my own design and construction, somewhat resembling a “ Bunsen,” 
but giving considerably greater sensitiveness. Suitable black screens 
were provided. 

6. The standard was an amyl-acetate or Hefner lamp, having a 
Reichsanstalt certificate No. 15,346. I take the ue of this 
standard as 0°877 of a standard candle. 

7. The instruments for measuring the electric current and pressure 
were provided by your engineer. For the purposes of the present 
comparison, independent check of their indications was not necessary, 
as they were themselves, or were compared with, the standard instru- 
ments by which the electric supply of Hastings and St. Leonards is 
measured and controlled. They consisted of a Siemen’s dynamometer 
checked by an Evershed ammeter, and of an Evershed voltmeter. 
I consider that since alternating currents were used, errors of from 
one-half to one cent. are not unlikely, but I give the results as 
—oe to two or three fi b 

8. The measurement of the gas consumption was not so satisfactory, 
an ordinary 5-light Glover dry meter, No. 737,935, was used. The 

per dial registering 2 cubic feet for one revolution was read, the 
time for each quarter revolution was taken in minutes and seconds, 
for purposes of check, and readings by a stopwatch of a number of 
complete revolutions were used for obtaining the consumption. I 
consider that errors of 5 per cent. are not unlikely, and even 10 per 
cent. is possible. I have, however, given the results in two or three 
figures. A pressure gauge was used. 

9. The electrical pressure provided in the test room was rather 
higher than that of the standard pressure in Hastings and St. 
Leonards, varying from 102 to 103 volts. This tells in favour of the 
electric light, but as lamps of rather low efficiency were provided 
the results are no better than might easily be obtained from good 


ps. 
10. The gas pressure was remarkably high, reaching 35 tenths of an 
inch, but fell considerably towards the end of the tests which were 
concluded after midnight, I understand that a high pressure of gas 
is common in Hastings. 


11. The glow lamps were tested :— 

(a) Three Edison-Swan 16-candle lamps for 100 volts, marked 
B. 16.100. These had been in use for some weeks in the 
works. They were measured simultaneously. 

(6) Three “Gabriel” 16-candle lamps for 100 volts, new; 
measured simultaneously. 

(c) One Edison-Swan “Sunlight” 100-candle lamp for 100 
volts, marked 60. F.A. 100 100. 

12. There are three factors in the cost of electric lighting; the price 
of the supply per unit, the consumption of supply per candle-power, 
and the cost of lamp renewals. The price of the supply varies in 
Hastings and St. Leonards on a sliding scale, from 9d. to 4d. per 
Board of Trade unit, or 1,000 watt-hours.* The consumption per 
candle-power is measured in watts per candle, and I desire to call 
your attention to the fact that ihis second factor is of no less import- 
ance than the first. The third factor, the cost of renewals, depends 
on the cost of lamp and on its life. The factor is, as I shall show, 
generally of minor importance. 

13. The results of the tests are as follows: 


Lamp. Volts. | Ampéres.| Watts. | omit. Candles. gory 
E.S. 16 oe 1°82 187 | 61 20°3 3:2 
E.S. 100 2°46 251 103 2°43 
Gabriel 17 173°4 625 | 17 3°03 


14. The first of these lamps would probably give about 16 candles 
at 100 volts with 0°63 ampere, thus taking rather less than 4 watts 
percandle. The only advantage of using lamps taking so much as 
4 watts per candle, is a long life, reducing the expense and trouble 
of lamp renewals. This advantage is dearly bought and is a false 
economy. 

15. Owing to different conditions of radiation, high efficiency can 
be more easily attained with high candle power lamps, and as the cost 
of fittings and wiring is reduced by using fewer lamps, such lamps 
are to be recommended where it is possible to obtain a convenient 
distribution of light. They are not, of course, suitable for domestic 
lighting. 

16. On the other hand, great economy of consumption may be 
realised in domestic lighting by the use of 8-candle, or even smaller, 
lamps, since as many, and no more lamps than are needed may be 
turned on. 

17. Several different kinds of gas burners as commonly used in 
Hastings and St. Leonards had been provided by your engineer for 
testing. On the 2nd inst. I made a measurement of a Welsbach 
burner, but possibly on account of the absence of a suitable governor, 
or on account of the high pressure of gas, the results were so much 
lower than those which can be obtained under favourable conditions, 
that I have rejected them. The mantle-rod of this very fragile 
burner was unfortunately broken on the 11th inst. at a late hour, and 
the test could not be repeated. 

18. The following gas burners were tested :— 

a). One “ Christiania,” with and without opal globe. 
b). Three steatite “union” burners of the Bray type, 
two being marked 5, and one 6; measured 
simultaneously. 
(c). One slit batswing. 

The last of these burners flared excessively, as is usual in butchers’ 
and other open shops. The pressure was, however, carefully adjusted 
by a stop-cock, so as just to avoid flaring. The other burners flared a 
little, but the test was intended to represent the ordinary conditions 
of use, and was not a scientific investigation. All the burners faced 
the photometer. 

19. The results of the tests were as follows -— 


C.P. 
Cubic feet} Total 

Burner. Pressure. cp. | Candles. 
Christiania sue 344 62 13°4 2:16 
Ditto with globe... | 344 62 | 79] 197 
“Bray”... | 34 | 39 | 13 115 
Batswing ... ae 3 16 on 38 2°38 


20. There are only two factors in the cost of gas lighting—the 
price of gas per 1,000 cubic feet, and the consumption in cubic feet 
per candle, or, as it is commonly expressed, conversely, candles per 
cubic foot. The cost of burner renewals per 1,000 candle-hours 1s 
too small to enter into the present comparison. . 

21. It is usual among gas engineers, when they make comparison 
with the cost of electric light, to neglect all kinds of burners but the 
“London” argand, which yields about 16 candles for 5 cubic feet per 
hour, when carefully nursed with “initial governors,” “balance 
governors,” “micrometer regulating-cocks,” and cabinet work and 
curtains, in the hands of an expert gas tester. It is only quite 
recently that the existence of any other kind of burner has been 
recognised in gas comparisons. I refer to those of the Welsbach light, 
published by the Incandescent Gas Company, who adopt in one place 
“an ordinary open flame gas-burner,” giving “about 15 candle 

wer with 7 cubic feet of gas per hour,” as a basis of comparison. 

another place the comparison is based on “One ordinary 
(Bray’s, &c.) burner, consuming 7 feetof gas per hour. . . - giving 


* A watt is a unit of energy, and is the product of a unit of 


current (an ampére) into a unit of pressure (a volt). A “Board 
Trade unit” is equivalent to 1,000 watts for one hour, or 100 watts 
for 10 hours, or 20 watts for 500 hours, &c, . 
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a light of about 14 candle-power.” They publish a Report by Prof. 
Carlton, alluding to “an ordinary open burner (Bray’s special 
No. 5) giving 1°83 candles per cubic foot per hour.” e general 
result of a long series of tests of gas burners made under the direction 
of Prof. Ayrton, F.R.S., and published in the Zlectrician, Vol. xxxii. 
pp. 94 and 112 was :—1°95 candles per cubic foot for 21 different kinds 


of burners, at maximum candle-power, and 2°18 candles per cubic foot, 


under conditions of maximum efficiency. An article comparing the 
cost of lighting by gas and by electric light, based on these results, 
a on p. 142 of the same volume. 

22. I have dealt at some length upon tests of gas burners other than 
those which I have made for you at Hastings. In order to show that 
although the conditions of my tests were not conducive to accuracy, 
the average result closely approximates to those which I have quoted. 
I adopt 2 candles per cubic foot as the basis of the following com- 
parison :— 

23. Let (a) = price per unit of electrical supply in pence. 

) = price per 1,000 cubic feet of 5 & om 
c) = cost of lamp renewals per 1,000 candle-houra. 
d) = watts per candle. 
e) = candles per cubic foot of gas per hour. 
Then to find the equivalent price per unit of electrical supply :— 
b 
— 


=~ 


To find the equivalent price of gas:— 
b=([(d x a) + cle. 


24. In plainer language, the cost of 1,000 candle-hours in cach case 
is to be compared. For example—Let gas be at 3s. 2d. per 1,000 
cubic feet, as at Hastings and St. Leonards, and let the gas burners 
give 2 candles per cubic foot. Then 1,000 candle-hours evidently cost 
1s. 7d. Again, let the price of electric supply be 6d per unit, and 
let the lamps take 3 watts per candle, then 1,000 candle-hours cost 
1s.6d. To this must be added lamp renewals, which I shall show, 
may be taken at 14d., making a total of 1s. 74d. 

m... The two following examples of lamp renewals are not 
remes :— 


| | Cost per 1,000 
C.P. new. C,P. mean. | Life. C.P. hours. Price. Candle hours. 


9 | 1,200 25,200 1s.0d. | 0.476 
8 | 6 800 5200 Is 6d. 


When lamps are over-run on high ome, they take less watts per candle, 
but the life is reduced. 


26. Returning to the tests of glow lamps, and using the formula 
already given, I take the electric supply at 6d. per unit, renewals at 
1}d., and a gas burner giving 2 candles per cubic foot. The equiva- 
lent price of gas in each case is then as follows :— 


Lamp.* CP. | Watts per C.P. a 
ES. 16... 20'3 32 88. Bhd. 
ES.100 ... 103 2:43 2s. 84d. 
Gabriel 17 3:03 8s. Bhd. 


* I have taken the actual figures of the photometric tests. The lamps were 
new, or nearly new. The mean candle-power during their life would be lower. 


27. Using the corresponding formula for the equivalent price of 
electric supply, and assuming a glow —— taking 3 watts per candle, 
and renewals at 1}d., and gas at 3s. 2d. per 1,000 cubic feet, the 
equivalent price of electric supply is as follows :— 


Burner. CP. lop. 2 foot 
Christiania ... 2°16 543d. 
Do. with globe 79 1:27 94d. 
Batswing 38 | 2°38 43d. 


. 

28. It is perhaps somewhat beyond my province here, to call your 
attention to the fact that the comparative cost of lighting by electric 
light and by gas must be considered on a wider basis than that of light 
for light. The saving in the cost of re-decoration is very material, and 
the absence of injury to delicate goods in shops by the products of 
combustion and vapour of gas, is of no little importance. Besides 
this, the wholesomeness of electric light for domestic lighting, 
though it cannot be set down in shillings and pence, is none the less 
valuable. Especially should this be considered in Hastings where 
the very high pressure of the gas doubtless forces much unconsumed 
gas into the air. 

29. I now assume that the price of electric supply varies from 4d. 
to 8d.,and that glow lamps take a mean of 3 watts per candle, and 


that gas burners yield 2 candles per cubic foot. The equivalent 
price of gas is as follows :— 


Price per unit. Price per 1,000 cubic feet. | 
4d. 2s. 4d. 
6d. 3s. 4d. 
8d. 4s. 4d. 


30. Next, I assume that the price of electric supply is kept constant 
at 6d. per unit, and the efficiency of the lamps is altered. I desire to 
call your attention to the fact that the effect on the equivalent price 
of gas is no less marked and that a knowledge of the efficiency of 
of lamps, which can only be arrived at by careful photometric tests, 
is as important as a knowledge of the price of electric supply per 
unit. I have roughly estimated the alteration in life of glow lamps 
when run at a higher pressure, from the results of various life tests. 


Mean watts per C.P. | Renewals per 1,000 C.P. hours. Price of Gas, 


4 1d. 4s. 2d. 
3 2d. 8s. 4d. 
24 4d. 3s. 2d. 


The old-fashioned 4-watt “ay is not economical, unless the price 
of electric supply be extremely low; on the other hand, the cost and 
trouble of lamp renewals eat up the saving in current, if the lamps 
are over-run too much. Lamps taking 2 watts per candle are offered 
for sale, but I have no trustworthy information as to their life. The 
watts per candle rise slightly as the lamp ages. 

31. On the 11th inst I made a number of measurements of the 
illumination on the pavement between two of the arc lamps on the 
sea front. The maximum observed illumination on the horizontal 
plane was found at 18 feet 9 inches from the lamp-post, and was 
equivalent to 06 candle at a distance of one foot. The minimum 
between the lamps was 0°006. The height of the arc above the 
ground was about 19 feet 8 inches. Calculating the candle-power 
from the resulting illumination, I find that the maximum candle- 
power was at 554° with the vertical. Time did not allow for a 
sufficient number of measurements, from which the candle-power 
might be averaged, but the actual single observations give the 
following results :— 


Angle with vertical ... 35 444 50 554 594 63 66 
Candle-power... .| 810 416 475 590 520 500 120 


32. Probably nearly as much light is sent upwards, but is nearly 
all lost. Some of it illuminates the houses facing the sea, and pro- 
duces an agreeable effect, but the reflected illumination is not 
appreciable. Lamps giving 500 candle-power in all directions 
except at small angles with the vertical, would probably give the 
same useful illumination. 

33. I proceed to compare the cost of lighting of the sea front by 
arc lamps, with equivalent lighting by ‘‘ Welsbach ” or incandescent 

lamps. But no strict comparison is possible, because the contract 
for arc lighting includes, I understand, the supply of carbons, 
trimming, cleaning, all repairs and maintenance of lamps and lanterns, 
and interest on capital outlay. I have no figures before me as to 
probable cost of lamp lighting and cleaning, damage to mantles by 
les and sea water, general repairs and maintenance, nor have I any 
information as to the possibility of using incandescent gas lights in 
so exposed a position as that of your arc lamps. 

34. According to the price list of the Incandescent Light Company, 
60 candle-power can be produced by 34 cubic feet per hour. Nothing 
is said about gradual deterioration of candle-power of the mantles, 
and this, too, I must neglect. The glass of the lantern will absorb 
12 to 14 per cent. (unless cleaned every day), and I doubt if 53 
candles would be maintained throughout the life of the “ mantles.” 
At this rate 33 cubic feet of gas would give 500 candle-power. At 
3s. 2d. per 1,000 cubic feet, 33 cubic feet would cost 1°254d. I 
observe that for a consumption of £11 worth of gas, at 3s. per 1,000 
cubic feet, the renewals of “ mantles” are estimated by the makers 
at £1 15s. It may be assumed that for 1‘11d. worth of gas the total 
may be put at 1°43d. for a naked light of 500 candle-power for one 
hour, exclusive of cost of lamp-lighters, cleaners, damage by wind and 
water, repairs and interest on capital outlay. 

35. I understand that each arc lamp takes 15 apparent ampéres at 
50 apparent volts, or 600 true watts, and that for a service of 160,000 
lamp hours per annum, including supply of carbons, trimming, 
cleaning, repairs to 52 lamps and lanterns, and interest on capital 
outlay of lamps, post transformers and mains, the sum of £1,300 is 
paid. This comes to 34d. per unit, or 195d. for a light, reduced and 
diffused by corrugated glass of a mean of about 500 candle-power for 
one hour. 

36. If incandescent gas lamps were used, a larger number of 
smaller lights would be employed in order to obtain better distribu- 
tion, as it would be obviously impracticable to group burners together 
to give 500 candle-power. 

All the incidental ex would thus be increased in proportion, 
although, owing to the better distribution of light which would then 
be possible, some deduction might be affected in the total light, 
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37. A. comparison, therefore, is impossible without further data, 
but it is clear that the difference of 0°52 would not cover the 
incidental expenses, and that, if the two systems of lighting were 
placed on equal conditions, the cost of gas lighting would largely 
exceed that of the contract for electric light. 

A. P. TRoTIER. 


2, Victoria Mansions, Westminster, 
London, 8.W., October 21st, 1895. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


[Compiled expressly for this journal by W. P. THomrson & Co., 
Electrical Patent. Agents, 31, High Holborn, London, W.C., to whom 
all inquiries should be addressed. Copies of any of the specifications 
may be obtained of Messrs. W. P. Toompson & Co., price, post free, 
84d. (in stamps.)] 


NEW PATENTS.—1895. 


21,883. “Improvements in the production of ozone.” E. 
ANDREOLI. Dated November 18th. 

21,893. “Improvements in electric light fittings.” N. Dapan. 
Dated November 18th. 

21,920. “Improvements relating to the electro-deposition of zinc 
and other metals upon iron and steel tubes.” J. GazENwoop. Dated 
November 18th. 

21,924. “Improvements in or relating to wattmeters.” @Q. 
Hummer. Dated November 18th. 

21,941. “Improvements in casings employed for electrical wires.” 
J. Docpitt, Jun. Dated November 19th. 

_ 21,991. “A method of and means for preventing quadrantal error 
mariner’s compass.” J. S. Gispornz. Dated November 


21,993. ‘Improvements in combined motive power and electric 
generating — —— apparatus for the propulsion of movable con- 
veyances and analogous power purposes.” G. A. WafHBOURN. 
Dated November 19th. 

21,998. “ Process for heating rivets electrically.” G. P. Crark. 
Dated November 19th. 

22,004. “Improvements in and relating to electrical conduits.” 
J. F. Commines and W. C. Yawksy. Dated November 19th. 

_ 22,006. “Improvements in and relating to electric railway 
signals.” J. M. Murpny and A. F. Pierce. Dated November 19th. 

22,023. ‘‘ An improved thermo-dynamic process and apparatus.” 
P. A. Newton. (A. Bates Wellington, United States.) Dated 
November 19th. 

22,028. “Improvements in protective coverings for the joints of 
electric cables.” G.C.M.Harpincuam. (The firm of Felten and 
Guilleaume, Germany.) Dated November 19th. 

22,060. ‘“ Improvements in automatic telephone exchange system.” 
W. F. Lounssery. Dated November 20th. 

22,066. “ Improvements in 2-way switches.” B.M. Drake and J. 
M. Goruam. Dated November 20th. 

22,074. “ An improved means or method of driving or propelli: g 
electric tramcars.” J. Morton. Dated November 20th. 

22,092. ‘“ Process for the prevention of articles made of suitable 
metals or alloys rusting after they are electroplated.” ©. Mason. 
Dated November 20th. 

22,112. “Improvements in the gearing and arrangement in an 


- electric crane.” D.Porrer. Dated November 20th. 


22,120. “Improvements in electric accumulators or storage 
batteries.” T. W. A. and C. J. Treprts. Dated 
November 29th. 

22,133.. “Improvements in telephone message counters.” F. W. 
H. Hempet., M. Gumpez, and A. MaRKER. Dated November 20th. 

22,142. “An improved electric battery.” P. Fatrz. Dated 
November 20th. 

22,143. “An improved culvert or duct for carrying wires, pi 
and the like.” H.D. Buaxz. Dated November 20th. 

22,150. “Improvements in electric indicators for bells, telephones, 
alarms, and the like.” S. Watton. Dated November 21st. 

22,154. “An adjustable a | for securing shades to the brass 
collar of incandescence electric light bulbs or lamp holder for same.” 
A. W. Burrerrimtp. Dated November 21st. 

22,207. “Improvements in electrodes suitable for electrolytic 
apparatus.” C. Dated November 2lst. 

22,233. “Improvements in accumulators and their electrode 

lates, partly applicable to primary batteries.” M. Enax. F. Wists. 

November 21st. 

22,234. ‘Improved means for protecting electrical and magnetic 
apparatus against the disturbing effects of electric railways passing 
in proximity thereto.” Simmens Brorners & Co., Limrep. 
(Siemens & ke, Germany.) Dated November 21st. 

22,246. “Improvements in and relating to insulators and insu- 


iting conduits or tubing for electrical purposes.” F. G. TREHARNE. 


Dated November 21st. 


22,252. “Improvements in direct electric current transformers or 
motor generators.” A. B. Brackspurn and T. L. Boypen. Dated 
November 21st. 

22,337. “Improvements in incandescent electrical lamps.” The 
Epuson & Swan Unirsp Exxecrric Company, Limirep, and A. W. 
Hitt. Dated November 21st. 

22,346. “Improvements in stop-cock locks and in electrical ap- 

liances used in connection therewith.” (Date applied for under 
atents, &c., Act, 1883, Sec. 103, April 23rd, 1895,. being date of 
application in United States.) C. Hyman. Dated November 21st. 

22.369. “An improved electric arc lamp for magic lanterns.” 
H.C. Newton. Dated November 23rd. 

22,408. “Improvements in dry voltaic batteries.” W. Duranr 
and T. W. B. Durant. Dated November 23rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 
1895. 


9,937. “Improvement in the manufacture of active material for 
secondary batteries.” HammacueEr, 32, Andrens Strasse, 
Berlin, Germany. Dated May 20th. Phenol cresol and the like are 
compounded in proportions given with lead oxides, in the manner 
described, to form a filling material for the battery plates. 1 claim. 


13,405. “ Improvements in and relating to electric telephone 
systems.” A.Maw. Dated July 12th. In ordinary self-workable 
exchanges the subscriber, when he has finished speaking, must re- 
place his switch on to his own stud from that of the person just 
spoken to, otherwise he cannot himself be rung up. The objects of 
the invention are to remove this disadvantage, and enable the sub- 
scriber to be rung up, even when he has neglected to restore his 
switch to his own stud, and in addition to prevent any other sub- 
scriber being rung up than the one the sender is connecting himself 
to. Upon hearing the bell, the subscriber rung up attends to the 
instrument, and as he fails to hear anything through the receiver 
naturally looks to his switch, and finding that he has left his switch 
arm off his home stud puts it right, when conversation can be car- 
ried on. In the system arranged to embody these improvements, 
each instrument is furnished with a special ringing key, and is 
attached to its line stud, a shunt wire which passes through the bell 
without going through the speaking circuit. 2 claims. 


14,049. “Improvements in electric arc lamps.” D. Hicuam, 168, 
High Street, Boston, Mass., U.S.A. Dated July 23rd. Relates to an 
electric arc lamp, having electric arcs connected in series, suitable 
feeding mechanism, provided with series magnet windings controlling 
the same to regulate the current at the desired or normal amount, 
means whereby the normal length of said arcs maintained by the 
heat given out by the said arcs, substantially as described. 1 claim. 


14,337. ‘‘An improved method of and means for working electr:c 
fire alarms.” J. A. BakKER, 11, Kenanpark, Haarlem, Netherlands.” 
Dated July 27th. Relates to a method of operating electric fire 
alarms, consisting in utilising the differential expansion resulting 
from the exposure of two strips or tubes of metal of different suscep- 
tibility to a sudden increase of temperature, the equilibrium of a 
steelyard or balance arm being affected, an electric circuit completed 
and an alarm sounded. 3 claims. 


14,792. “Improvements in electric arc lamps.” Roczrs ELxecrric 
Lamp Co., Lrp., 34, Victoria Street, Westminster, and J. W. Rocrrs, 
7, Hargreave Park, Upper Holloway. Dated August 3rd. Describ.s 
sundry detail improvements in arc lamps. The two carbon holders 
are connected together by a chain which is passed over a chain 
wheel, and so the holders hang suspended on opposite sides of the 
wheel. A brake drum is provided and a chain tightened around the 
drum serves to hold it. So long as the electric current is passing 
through the lamp, one end of the brake chain is held by an electr.- 
magnet of peculiar construction, whilst a weight suspended from the 
other end of the chain tightens it sufficiently around the drum to 
prevent movement. Thc weight is of iron, and forms the core of a 
solenoid which shunts the arc. The electro-magnet consists of a 
broad ribbon of copper wound with a somewhat wider ribbon of 
asbestos paper into a cylindrical coil. A core piece of soft iron is 
soldered to the copper ribbon, and in the winding this core becomes 
enclosed in the coil. To complete the roll the outer end of the 
copper ribbon is soldered down on to the body of the coil. The core 
piece is only about half the length of the coil, so that a void space is 
left within, and this receives a cylindrical iron rod which is freely 
movable and serves as the armature, to it one end of the brake chain 
is attached. The stem of the carbon holders require to be accurately 
guided in order that the points of the carbons may come together in 
a vertical line. To provide for this three guides are arranged for 
each holder. The chain which serves as a brake strap consists of 
hollow, globular, bead-like links connected together by minute double- 
headed pins. 4 claims. 


15,513. “ Automatic regulator for dynamo electric machines supply- 
ingelectric motors. A. Donzy, 2, Rue Sinoliva, Warsaw, Russia. Dated 
August 17th. Relates toan automatic regulator for dynamo electric ma- 
chines supplying electric motors, comprisng a pair of solenoids having 


their cores linked to the opposite ends of a lever, the one solenoid having 


its coil in the circuit of the field magnets of the dynamo, the other 
solenoid having its coil in the circuit connecting the dynamo to the 
motor, @ rod connecting the lever to a valve or other appliance for 
varying the output of the dynamo, and a spring adapted to move 
the said rod in the direction to cause lessening of the output arranged 
and operating substantially as described. 1 claim. 
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